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The manufacturing sector-of the U.S. economy is becoming increasingly

“dependent on technological advancement. The future of industrial develop-
ment in Kansas, as well as the country, lies with high technology industry.
From 1974 to 1980, approximately 70% of the net growth in manufacturing
employment in Kansas was in high technology industries. From now until the
year 2000, it is estimated that.ovep 75% of the nation's jndustrial'growtﬁ
will be’in the .high téchno1ogy industries. Many states have placed increas-
ing importance on high';pchnology and have initiated concerted efforts to
“foster high technology industriat development withfn their bordars. Mosf
. states within our region are, however, just starting theiﬁ.efforts. Kansas
must do the same to rema1n compet1t1ve ' R

The need for h1gh~techno]ogy deve]opment in. Kansas w@s lidated by a
1980 KDED planning survey of over 3,000 business leaders and pub11c off1c1als
across the state. Respondents indicated a strong need to attract and deve]op

industry in the state, especially the type of industry that would provide job -

opportunities for Kansas' educated youth. As a result, KDED prepared a legis-
lative issue paper addressing this need and undertook the formulation of a
strategy for high technology industrial development.

) In the spring of 1982, George Morning, a Presidential Management Intern,
~ prepared a brief evaluation of the Kansas patential in regard to high .tech-
nology development. Mornihg concluded that research activities carried out
at the stage's major graduate .institutions provide a strong base for high
technology deve]opmént, and thaf the aircraft industry centered in Wichita
provid§s a base for expansion of high technology activities in that area.

The essence of the report is that Kansas can ccompete in the high technology
arena by concentrating on specific areas of technological expertise, limit-
- ing the scope ofi.activities to those areas where the state has a competitive

advantage. ‘

» .
LS

In Kansas, the need for high technology development takes on added
meaning. The state has a tremendous asset in its youth.m Kansas universi-
ties award over 600 masters and 150 doctoral degrees annually¢in engineering
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and science alone. In addition, they awé}d over 250 graduate degrees in
business and management annually. UniVersity officials indicate that a
large number of these graduates must look to other states for employment
in their field. Meeiing'the needs of this unique pgtential labor force
provided additional initiative for the current study.

Before embarking upon a-%u]] scale recruitment effort aimed at high
technology industry, it was considered important to formulate strategies
as to how Kansas could be successful. In other words, it is necessary to
fbrm&]ate a clearly defined plan for high technology development, given the
pompetitive advantages and disadvantageé relative to Kansas. This was
accomplished by exploring what other states have done to attract high tech-
nology iﬁdustry; identiﬁying those- factors that are important to business,

and identifying Kansas' competitive advantages in the high technology arena.

In order to determine the state's.competitive position, the following three
general areas were investigated: industry needs, recruitment potential,
and identification of specific areas of technology suited for Kansas. The
study encompasses the roles of the state,_the university, the community,

~and the business sector in h1gh -technology deve]opment .

This report is the support1ng text to the conclus1ons and recommenda-
tions in the Execut;yé)Summary C
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HIGH TECHNOLOGY INDUSTRY :
DEFINITION AND LOCATIONAL DETERMINANTS

~

The objectives of this section are to provide a working definition of
high technology industry, to identify those industries at the leading edge
of technological innovation, and to explore those locational determinants
wiich are unique to high technology industriés. This sectfion is based on
secondary data, which was found to bg somewhat limited.

———

What is a High Technology Industry?

-« The ter@ “high technology" has been used recently to categorize a
broad assortment of industries. In the process, confusion has developed
over what a high technology firm is. The Joint Economic Cdmmittee of
Congress gives the following definition of high technology industry.

L)

"High technology industries consist of heterogeneous -
collections of firms that share deveral attributes.

- First, the firms are labor intensive tather than
capital intensive in their production processes, em-
pJoying a higher percentage of technicians, engineers
and scientists than other manufacturing. companies.
Second, the industries are science-based in that' they
thrive on the application of advances in science to the
marketplace in the form of new products and production -
methods. Third, R & D inputs are much more important
to the continued successful operation of high tech-
nology firms than js the case for other manufacturing

industries."s4 - p

3
The Bureau of Labor Statistics provideé another working déﬁcription.
It states that a high technology firm is a manufactuﬁfqg firth in which
engineers and scientists makeup a 5% or greater share of total employees.
’ Tqb]e 1,.on the foT]owing'page, givés examples of high, mgdium,qand low

technology industries.

-
°




TABLE 1
LEVEL OF TECHNOLOGY

High—Techhology Level of Technology Low-Technology
Industries - Medium-Technology Industries
* 5% ] 2-5% : g 2%

Chemicals , . Fabricated Metals . Food & Tochco
Electrical Paper ‘ ‘ Furniture
- Equipt. Primary Metals Leather
Instfumentsl Rubber & Plastics - ‘ Lumber & Wood ~
Machinery : Stone, Clay & Glass ' Textiles &
Petroleum ) B ,) Apparel

- Transportation '

& - Equipt. .

SOURCE: Scientific American, "Marketing to the High Growth, H1gh Techno]ogy
Segments of the U.S. Economy," Spr1ng 1982. ° .

- { .

The high,téhino]ogy indus tries can be distinguished frommedium- or Tow
technology firms by the way they/develop and manufacture products. High
technology firﬁs rely heavily on technical and scientific innovation as a
means of making and maximizing a prof1t Engineers and scientists are an

_indispensable ingredient in_the process of innovation. The Committee for
Economic Development describes the process of. innovation in the following

. \
manner. - \ ) \\\\

Ay N \

The workings of technological progress can best be under-
stood in terms of fiye related phases. Of course, all five
phases are not necessarily present or d1st1ngu1shable in every
example of technological change. Similarly, these phases should .
not be regarded as constituting a sequence through wh1ch every
technological change progresses.

The first and most elemental phase is basic research. It
encompasses studies of the fundamental elements and processes of
. the  universe. Typically, the motive of basic research is to pro-
duce knowledge for its -own sake, without serious regard for the
possibilities of useful app11ca\:on.A
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. *The second phase is applied research, in which research and ”
-engineering strive to apply basic knowledge to the solution of
: some particular problem or need. For example, applied research in g}
. 3 atomic energy is-buh]t on the results of basic research in physics,
. * . and applied- research in chemical engineering is built on basic re-
x ‘ . search in chemistry. Often, the dividing line between these two
' phases is more an intellectual exercise than a practical division;
in reality, laboratory work flows from gne successful (or unsuccess- //
ful) experiment to another. ’

Once an applicable idea is proven in a laboratory setting, it
still must go through testing and refinement in the third stage,-
development, to-determine its commercial practicality. This phase
includets the construction of pilot models and demonstration plants,

- as well as any related feasibility studies management may call for.

» The combination of these first three phases is popu]ar]y la-
t{}ed R & D (research and development). The general label inven-
on is also applied to these activities. They have drawn a great
deal of-attention for scientific reasons, and many efforts have
been made to measure their costs and benhefits. But, if techno]og1-
cal ﬁrogress stopped with these funct1ons, society would gain com-;
paratively little from it.

-

. RealiziM§ the fruits of.invention requires a fourth phase in
which jt is incorporated into a full-scale producing plant. More-
over, this first-of-a-kind plant (called a pioneer plant) must be
supported by capital investment, access to raw materials, labor,
power, marketing facilities, and, of course, consumer.demand for
the output.” The sum total of all these actions is termed innova-
tion. o

The fifth phase of technological progress is the diffusion
of the innovation throughout the economy. This final stage con-
sists of replicating in a succession of other plants and firms
o the products and processes that have proved successful in a pio-
neer plant. -How fast such diffusion occurs will depend on such
‘factors as market receptivity, competitive conditions, the age of 15
existing capital stock, and the overall pace of economic activity.

/m
- There are several s1gn1f1cant tralts identified 1n th Sc1ent1f1c
American study that are characteristic of high techno]e/y firms.

/

Technically Competent Management

-

~ The senior executives in high technology firms are more heavily reliant
on technical expertise.. Their decision-making responsibilities include

¥
X

-
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research and devéﬁopment, patent law, technology licensing, et¢. Middle
managers tend to be engineers operating in sales, service, and manufactur-
ing areas. Client contact tends to be with like people as the bond of tech-
- nical "language" is critical. ’/

- B

ngh R & D Contributions

L -

Each of hﬁﬁgh1gh techno]ogy industries will spend in excess of 51/ of
net-income each year on R &D in the early phases of the firm's growth cycle.

“According to Business Week's 1981 R & D scoreboard, Merck, which has a
facility located at the University of Kansas, rated tenth in .the nation for
total R & D dollars spent per employee ($8,462). Marion Laboratories located

in the Kansas City metropolitan area spent $7,921 per employee. Boeing,

acbording to Busines; Week, spent $8,357 per employee -- the most spent by

any aerospace firm. Appendix A p?ovides the complete 1981 R & D Scoreboard."
R .h '..-_.

3 N .

Rapid Growth . S - . o

<o

:;;.

-

During the early stages of development, the successfulihew technology

firms see revenue-advances at rates in excess of 100% per year. This
growth rate is vital to the young firms' ability to drawAnécessar' ?ﬁhtdre
capital. Generéi]y, high growth rates continue, fed by high profit earning
ratios throughout the early phases. Finally, the growth rates slacken as
the product base reaches maturity, with newer technologies replacing pért or

i< early

all of the original markets.

Typical Growth Cycle

”
Many major U.S. industries have passed through this technology curve,
as product usage has become standardized,.volume flattens, and growth rates

diminish. The steel mills and windmills, glass containers aqd vacuum tubes
are all examples of products in the last‘stages of their growth cycles. In

twenty years or so, interferon and the 64K RAM computer memory chips:will *
join them. / :

/" | i \ |
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Cluster Effect

- L
High technology industries tend to sluster around their source of raw
material . . . brainpower. Traditional industries were bound to transporta-

tion routes or sources of raw material. Technology- 1ntens1ve firms tend-to

cluster around research activities, med1ca1 fac111t1es or educational insti-

tutions. Basic research supplies the foods tuff on which new technologies

thrive. High technology firms, with generally short prbduct life cycles, .

require large,numbers of engineers to redesfgn the.products and scientists

to develop -new applications from laboratory work on basic research. ‘
The term Advanced Technology Centers (ATC) is used to descrlbe areas

that host techno]ogy intensive firms.- Most people aré familiar w1th the 7~

Stanford/MIT scenario . . . Ph.D's setting up businesses outside the campus
gates. However, there is less awareness of the importance of the National
Institutes of Health in Rockville, Maryland to that area“s bioengineering
and medical instruments business. Similarly, Wright Patersoh Air Force Base
in Dayton, Ohio does a substantial amount of Air Force research, and has -
attracted several small aerospace firms. \

An "ATC" tends to:grow geometrically with key engineering personnel
attracting new high technology firms and existing firms attracting new engi-
neers. Further, the start-up is often engineers from larger companies who
have gobd ideas. Finally, the tru]y‘]argé centers (like Santa Clara Valley)
add the dimension of interlocking technolngies requiring the ability to br1ng
together several d1sc1p11nes, all locally available.

NE

- Personnel Movement . .

- .

z RN

0f all the characteristics attributable to high techhb]ogy firms, this
is cited often as the most ¢hallenging in terms of’ forming long-term rela-
tionship;.' The movement takes two forms. On the one hand, the high growth
company continues to)@dd increasingly specia]ized'people, starting from a
small corps handling é]] tasks from éﬂvertising to finance and moving to a
more traditional division of responsibility. Coupled with this fact is the
“inability to initia11y attract experienced specialists. On the other hand,
there is considerable shifting between firms, all operating within the

-

Advanced Technology Center.

wan v
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High Yechnology Industries and Jqﬁ*Growth
N . ' \w

‘ . ¥
* Overall, the high technology industries accounted for 75% of the growth
- ~of jobs in the manufacturing.sector from 1955 to 1979.2- It is true that new |,
technology éan displace labor but the real net-Yimpact is job création. An-
other neality is that jobs are more plentiful and secure in industries that
adopt to new technologies because those industries remain competitive.
When high technology industries are making locational decisions, the
importance of labor cannot be overemphasized. The.sfates that aevelop P
strategfe} that emphasize human resources develgpment are more 1ike1y to be

the most successful.

High Technology Growth in Kansas -

‘In order to identify the importance of high technology industry to the
economic development of Kansas, analysis was made of the growth patterns of

such industries since 1970. Data derived from County Business Patterns85

provided the basis for analysis. In defining high technology industry ‘in
Kansds, the standard definition of 5% of the employees of a given industry
as scientists and éngineers was used.69 T

The Kansas Occupational Staffing Patterns: Mdnufacturiqg report, as

¢e were referred- to using

well as an interview with the author of the report,
this standard definition to obtain manufacturing categories (S.I.C.'s) which
can-be termed high technology industries jn Kansas. Ebg resulting S.I.C.'s

are: '
‘ s.1.C.. y \/(

28 . Chemicals and Allied Products
: 357 " Office and Computing Machines L
y 36 Electrical and Electronic Equipment =
: - - 372 Aircraft and Parts :

38 ~ Instruments and Related Pro@ucﬁs .

The analysis centers on total employment growth, comparing high tech- -
nology to low technology jindustries at two-year intervals from 1970 to 1980.

' s
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CHART 1 Q
Manufacturing Employment: High and Low Teéﬁhb]ogy.lndustries \
1970 - 1980 Kansas s
< ¥
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) ¥
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1970 1976

Source: fBasic data derived from County Business Patterns
‘ i | U.S. Bureau of the Census
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% O0f A1l Manufacturing Employment
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Percent of Manufacturing Employment:

CHART 2

‘High and Low Technology Industries

1970 - 1980, Kansas
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Due to the magnitude of the aircraft industry in Kansas, tnjs<;gdustry was
separated from the remaining high techno]ogy industries. The three resulting

categaries of analysis, then, are a1rcraft ~"other high techno]ogy,

and "low
& B

technology?"

From 1970 to 1972, the employment 1evels for low technology and other
high technology industries remained relatively constant with the aircraft
industry experiencing'a reduction ‘in employment (see Charts 1 and 2). From
1972 to 1974: low technology employment climbed dnamatica11y, with the air- .
craft industry increaeing substantially. During the same time, other high
technology employment also increased at a moderate péée.

From 1974 to 1976, emplo}ment continued to increase for the aircraft

industry and other high technology 1n w<Tries while low technblogy experienced .

Ja slight reduction in employment. -Frpm 1976 to 1980, employment-in the atr-
craft industry increased sharply, as did employment in, 1ow techno]ogy indus-
tries. Other h1gh techriology industries also grew at a substant1a1 rate

*during this per1od. v .

Although. manufacturing growth in Kansas has been experienced in all
three categor1es from 1972 to 1980, the composition of the manufactur1ng base
has become more orientéd toward h1gh techno]ogy In 1972, high technology
accounted for 23% of all manufacturing employment, compared to 32.8% in ~1980.
This was pr1mar11y due to increased activity in the aircraft industry,
although‘signiticant growthghas occurred in other high technology industry.
From 1974 to 1980, net grﬁw!

M aircraft industry accounted.for 18,810, or 48.8% of this net growth.
Other high technology industries accounted- for 7,954 jobs, or 20.6% of this
" growth. Therefore, high techno]ogyﬁtndﬂstries eccounted for 69.5% of the

h in manufacturing in Kansas was 38,523 jobs.

new growth in manufacturing from 197%™to 1980. : .o

L4
a

Determinants of High Technology Plant Locations

b

o

Many.sources seem to agree that high technology industries keep the
American economy competitive. Despite this opiniogj\there is sparse data
available concerning the locational decisions of high technology companies.
The scientific and technological infrastructure of the prominent ATC's give

.
N
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them a tremendous comparative advaniage aslan 1ﬁ?§bator “to sp1noff new com-
pan1e§/and,prom0%e the expans1on of established high techno]ogy firms. How-
ever, there is a school of thoaght that suggests that these areas are reach-
1nq their “"holding capacity" whh new growth is cons1dered High wage
structure, congestion, lack of available land for expans1on, cost of 1and
skilled labor shortage, over-regulation,.cost of housing and h192 taxes are

@ < .
forcing high technology companies to reconsider future plans. -M

"in prominent areas have announged that they areﬂlgggting new facilities in

other regions }/{} v . R

Because of the general~Tack of information on high techno]ogy industries
and their 1mportance tg the'Un1ted States economy, <the Joint Economic o
Copmittee (J.E.C.) conducted a survey. The survey had two_objectives. The"
first was to f1nd out more about how hi§h techno]ogy companies go about
choosing a site. The secorld objective was to ask what their expansion plans
aré for the future. A copy of the J.E.C. letter and the survey instrument
that was sent is shown in Appendix B. The survey was conaucted be tween
October 1981 -and May 1982. There were 691 questionnaires returned. The
J.E.C. made no attempt to stratify the sample by state or by region.
California provided 322 respondents, MaSsachusetts provided 190 respondents
and there were an additional 179 respondents from the other states.

The firms that returned the suéveys were generally young and produced
a variety of high technology products. The J.E.C. indicated that semi-
conductor firms dominated the sample. However, te]ecommuniéﬁtions, research,
aerospace, chemical, and medical instruments are also represented in the
sample. . Table 2 shows the types.of industries responding.

TABLE 2 ° .
INDUSTRIES RESPONDING TO J.E.C. SURVEY

. » Respondin
“ ol - p g
Semiconductor 29.5%
Telecommunications 12.8%
Research - . : ' 9.4% -
Aerospace 8.5% : ,
.- Chemical : 2.8% Lo
Medical Instruments 7.6% . -
' Other 29.0% . T
- < Total . - 100.0% .

SOURCE: Location of High Technology .Fitms and Regional Economic Development,
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of Congress of the United States,

June 1, 1982. ' .

12 3
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‘ . ' Respondents'most frequently listed thé%r products to be computer-rélated, ,
’ specialized measuring _fnstruments, and advanced guidance systems.
These gompanies served national and international markets as illustrated
in Taple 3. The reéponding firms ixaicated there'had.been no“ﬁignificant

change in their markets over the past five years.

. . < - s
. . ‘ ‘ . .
P . - - . 2
. A a ) TABLE 3~ . / '
- L % - GEOGRAPHICAL MARKETS OF J.E.C. RESPONDENTS B | s

N 1 “Predominantly International 34.0%
Predominantly National . 62.2%

Predominantly Regional o 2.3% . ,

) Predominantly In-State 2.5% o oo ~J

-

4 -
-

SOURCE: Location of High Technology Fi¥;g"and Re§ional Economic Development,
A Staff Study of the Subcommittee on-Monetary.and Fiscal Policy of s .
.. the Joint Economic Committee of Congress of the Un1ted States, '
- -+ June 1, 1982. - . :
- h : . »\ .
s . TN . (:::
\ . -

Table 4 indicates the size of the responding firms. It is noteworthy

s . that over 214 firms (31%).had fewer than 50 employees, and over 518 firms

(75%) reported 500 or fewer employees. ' : e .

» \*"‘ - .

| TABLE 4 ’ .

’ EMPLOYMENT SIZE DISTRIBUTION OF J.E.C. RESPONDENTS % |

_Employees ° Pergent

q | ST 080 31.0%
.- 51-- 100 - 14.0%
Cos 101 - 500 30.0%
- 501 - 1,000 7.0%
- 1,000+ - 18.0%

SOURCE: Location of High Technology Firms and Regional Economic Development,
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of Congress of the United States,

June 1, 1982

There were over 276 respondents that indicated they were single-plant o (i’
firms. However, 193 did indicate they had six or more‘plants and permapent
offices. Table 5 shows the number of plant locations of respondents.

£

v
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. : TABLE 5 ¢
= NUMBER OF PLANTS OF J.E.C. RESPONDENTS

P

Number of Plants Percent - .

40%
13%
-2 9% .
6%
. 4% et *
+ A 28% .

DA W

—3

"SOURCE: Location of High-Technology Firms and Regional Economic Development,

A Staff Study of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of Congress of tﬁe United States,
June 1, 1982 . < . ,

. In general, the typ1ca] respondent to the survey is a sma]] “young, hlgh
technology firm with fewer ‘than 500 _employees operatlng in: one plant. The -
company serves a national or 1nternat10na] market and is T1ke]y to be in e]ec-
tr0n1cs te]ecommunlcatlons, research, aerospace, or medical instruments.
The ‘report stated that annua] sales are likely to be between $1'm11110n and

/

- $10 -million. o . .

The J.E.C. survey separated factors that influence choice ‘of a region
from factors that influence choice of a location within a region. Firms
were asked to rate 12 factors that were thought to influence regional pre- .
ference. L A
Labor skills and ava11ab1]1ty were rated higher than labor costs. A -
region's tax’ climate was ]1Sted as the. third most important factor.

As the following table indicates, respondents were asked to rate each
attribute as "very significant, significant, somewhat significant, or no.
s1gn1f1cance with respect to the1r Jocation choices, The percent of very
sighificant and 51gn1f1cant responses were added ‘together to obtain an
1ndex of d&é?arw 1mportance _

- A "catch- a]]" category, "other" received comments by 84 of the respondents.
A]though this mJght be expected for a "catch-all" category, the written
~responses were.bunched qround only two concerns. First, where the founder
of the -.company was born Qas often listed as a significant “other" factor in
the location choices. -Second, public attitudes toward business were a]so
frqu'g{jy cited Aas an “other“ factor in the survey.

'”. s N
' 14
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TABLE 6 \\Q

FACTORS THAT INFLUENCE THE REGIONAL LOCATION ,

Ve ‘ ' CHOICES OE J.E.C. COMPANIES
Percent Significant 7
. Rank . Attribute or Very Significant
1 v Labor skills/availability 89.3% z
2 Labor -costs : , 72.2%
3 Tax climate within the region . 67.2%
| Academic institutions 58.7%
& 5 " Cost of living 58.5%
6 Transportation 58.4%
7 Access to markets C co s 58.1%
8 Regional regulatory practices 49.0%
9 " Energy costs/availability . 41.4%
10 Cultural amenities . 36.8%
11 Climate 35.8% ~
12 . Access to raw materials. . 27.6% \
SOURCE: Location of High Technology Firms and Regional Economic Deve lopment,
K Staff Study of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of Congress of the United States,
; June 1, 1982. £
(" As éhe following table indicates, once a region was selected, thg respon-

dents were asked.to rate factors that influenced their location choice for a
particular state. Availability of technical workers was thé prime concern.
Professionals such as engineers.and scientists tend to be more mobile than
technical workers. Once a region is selected by a high technology firm, the
state and lgcal tax struc&bre moved to a second place ranking in thé decision
making process. Community attitudes toward business ranked third when it was:
.time to select a state or city. State and local taxes do make a difference
to high technology industries_ There are basically two reasons which can be -
explained 1in an‘oversimplified manner. If the tax is placed on the business,
lesé money—is left to invest in new technologies. The tax on a business
reduces the rate of return on .investment. The tax on employees ]eaveé less
after- tax income and can make it more difficult to keep or recruit skilled
labor. What really happens is that some high technology industries: have to
pay more to their employees to offset state and local taxes, whicﬁxmeang a
“higher operating cost for the firm and again less return on investment. It .
is noteworthy that like the more traditional industries, high technology

/
/
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Ffirms prefer a location that is supportive rather tth antagonistic, and

they like  to be recoghjzed for theiy contribution to the community (e.g.,

creatfng Jobs and adding™to the tax base). Table 7 illustrates the factors

influencing Tocational choices.
-

-

TABLE 7 - . . s

FACTORS THAT INFLUENCE THE LOCATION CHOICES
OF J.E.C. COMPANIES WITHIN REGIONS

. B

Percent Significant

< Rank P ‘ > . or Very Significant
1 Availability of workers  .g N 96.1%
Skilled , . 88.1%
Unskilled 52.4%
Technical . ' 96.1%
Professional . e 87.3%
2 ‘. State and/or local government
tax structure ' " 85.5%
3 " Community attitudes towards _
\ business . 81.9%
4 Cost of property and construction . 78.8%
5 - Good transportation for .people - 76.1% .
6 Ample area for expansion . 75.4%
7 "Proximity to good schools 70. 8%
8 Proximity to recreational and
cultural opportunities : 61.1%
9 Good transportation facilities for 56.9%
- materials and products N
’ 10 Proximity to customers 46. 8%
~ T 11 ' Availability of energy supplies | 45.6%
12 Proximity to raw materials and N
component supplies 35.7%
13 Water supply , 35.3%
14 Adequate waste treatment
facilities ‘ 26.4%
_ N
SOURCE: Location of High Technology Firms and Regional Economic Development,

A Staff Study, of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of Congress of the United States,
June 1, 1982, -
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Current and Future Plant Distributions
by Region,

A

The 691 high technology f1rms that responded represent 1,831 plants and

permanent offices current]y in operation. They indicated that they intended-

, to nearly double the number of facilities by 1986. Téb]e 8 shows the number
of planned expansions by geographic region.

-

TABLE 8 ﬂ/

ASTUAL AND PLANNED DISTRIBUTION OF HIGH TECHNOLOGY PLANTS *
AND PERMAQENT OFFICES.BY REGION, 1981 to 1986 '

(1) 2 (¢ " (3 (4)

Percent Percent ) Percent Percent
Distribution Distribution Distribution Change 1in
of Existing of Plannéd of Futyre , .~ Column 1,& .
Regions 7 Plants . Plant Additions. P]ants,'§p86 Column 3
"™ New England 16. 8% 15.5% 16. 3% -3.0%
Midwest , 7.2% 10. 2% 9.6% 33.3%
Mideast ’ ~10.5% 8.2% 9.5% -9.5%
Southeast 7.2% : 10.1%4 . . 8.4% 16.7%
Southwest 9.3%- - 11.4%. 10.2% 9.7%
Mt. & Plains’ - 5.1% © 6.3% 5.6 ~  9.8%
Far West oo - 28.1% 18.1% . ‘ 21.6% -10.4%
. Overseas ‘ 10.7% - 14.2% - 12.2% 14.0%
Canada - 3.5% 3.4% * 3.5% . 0.0%
Latin America 2.2% . 1.4% 1.8% -18.2%°
South America 1.5% . 1.2% 1.4% -6.6%
Total Plants &
Permanent ' : :
Offices 1,831 : 1,329 3,160 . 72.5%

1. This is the distribution that would prevail if plant expans1on, closure, and
location plans over the next five years are realized. :

2. Projected percent change in the-regional distribution of high techno]ogy plants
_and permanent offices from 1981 to 1986 _

SOURCE: Location of High Technology Firms and Regional Economic Deve]qpment;
A Staff Study of the Subcommittee on Monetary and Fiscal Policy of
the Joint Economic Committee of the Uni;eq States, qune 1, 1982.




\

S~ \ y
\\.

\\

One objective was to gain insight into the reasons jehind shifts in

e

high technology industries, from regions of high concentr,tions of these firms

to regions of low concentrations.. The second objective was to gather infor-
mation on a regional basis that can be used to determlne/1f a part1cu]ar
state or local area has the potential to be successful in high techno]ogy

industrial development. ' “ -~

TABLE 9 ..

J. E C. RESPONDENTS' PREFERENCES FOR EACH REGION
BY REGIONAL ATTRIBUTE

New Far Mid-  South- ~ South-  Mt..&  Mid-
Rank: Attribute Eng. West east east west Plain east-

1 &2 Labor cost/" . ' . B
' availability - 36.3% 32.4% 34.6% © 75.2% . 68.5% 5372% 43.0%

1&2 Labor - ' C . .
‘ productivity 49.2 53.7 41.8 . 54.6 ..63.1 - 63.2 ,_53.7
3 Tax climate within , , X
qr the region 8.0 22.8 17.3  91.2 86.3 +  68.7  31.5
4 Academic L - B
N Institutions 96.6 - 93.0 79.9 - . 28.9 41.3° 27.2 68.0
\\i ‘ Cost of living =~ 13.2 9.0 22.9 90.6 - 76.72 12.2 . 49.6
. L -t - ; —_ —_ .
6 Transportation 70.7 . 69.9 73.8 43.0 48.4 31.7 66.0
7 Acgess to market 76.5 | 81.5  76.1 . 42.3 53.2. -+ 30.6  62.7
8 h Reg10na] requla- . - A '
L “tory practices 16.0° 27.1 25.1 72.9 71.7 56.9 35.2
- 9 " Energy costs/ \
. availability . 10.5 46.0 21.1 74.8 70.7 49.3 29.9
10 Cultural - .
amenities 90.9 -87.1 .- 75.2 18.8 . ,31.0 20.3 41.9
11 Climate’ 21.4  93.2  20.8  62.1 82.7 50.5  11.6
12 Access to raw . . o . . .
mateg}a]i | 64.0% 71.3% 64.6% A1.1%  61.9%,  37.9F  61.9% ,
Respondents were asked to rate each attribute as "excellent, good, é;erage poor. ' 3
Each attribute index was calculated by aggregating percent of excellent and good
responses for each region.
A Tow preference rating is indicated by a double line and a high rating by a single
“line. Rat1pgs that are not under]1ned represent intermediate scores for that
attribute. \ , s .
- \ | | 18
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.. The New England, Far West, and Mideast regions received a poor rating
on four of the five most 1mpoﬁtant factors that seem to determine the loca-

O tion of high technology companies. Academic institutions did receive a high
rating in all three of these regions. Those same re;ions received high pﬁef-'

erence ratings er the relatively unimportant attribytes for high techno]dgy

firms. . ‘ ]

The Mountain and Plains states received good ratings on four of the five.
most important locational factors from the firms that were surveyed. When
considering academic institutions, however, the survey ranked universities

sin the Mountain and Plains region as the lowest in the nation. This would
indicate that perhaps the biggest obstacle to the recruitment of high tech-
“nology industry to Kansas is the perceived low quality of the regions
‘academic institutions. The findings of this study indicate this commonly

held pencepéion*to'be erroneous: The following section of this report pre-

sents the results of the rénéwned Gourman Report which ranks Kansas grad-
uate institutions among the nation's elite. |

*
< -
v
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THE UNIVERSITY'S ROLE IN FOSTERING TECHNOLOGICAL DEVELOPMENT

¢

This section details university actions which can put Kansas in a com-
petitive position to develop high technology activities. The sectioh -de-
scribes: )

-

v

- the benefits of high technology development to industry and
university, :
- the research capabilities in Kansas academic institutions,
~ - the nature of support for university research in Kansas, oo \\\
- the types of research specialization in Kansas, and
- what Kansas universities must do to attract high technology.

The. Tink between the university and ianvation is a direct one. Basic

-’

—

AR

-

-—iJm~««—~~mresearch;(exp%oration—for—andfvefificatiOn—ﬁf“hew*iﬂeas—hﬁd:wayS“of*doing“’“

things) is the most important component of innovation, and most basic re-
search done-in the U.S. is conducted in a university setting. Due to the
fact that industry funds most of its ewn basic research and the federal
& government funds most university basic research, industry and the unjver-
sity can be characterized as being isolated from each other. Both sides
‘have a great deal to gain from:-cooperative relationships directed at re-
search and innovation. The university can provide industry with needed
basic research, while industry can provide the university with the funding
it desperately needs to maintain academic standards. ' .
Under the "New Federalism" policy, states and localities must assume
a greater share of the respoﬁsibi]ity.for economic development. Included b
'iq§tﬁis'p01icy is funding for research in universities, which can fuel
grOwtﬁ in high technology industries. Universities in the state feel finan-
cial stress. They are definitely interested in developing closer ties with
the private sector to assure funding. Due to the fact that the state's
univérSities-are so dependent on the state legislature, they are naturally
- concerned with the state's attitude toward assuming a greater ishare of the
responsibility for carrying on research and development activities,*which .
provide additioné] avenues for industrial deve]opment'in Kansas.

20
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Benefits of High Technology Development

Research and development activities provide universities several bene-
fits. They provide relevant experiences for university facu]ty and students.
| Also, patent and license income from inventions can significantly add to a
> university's.income, while providing an incentjve for industry to fund re-
search. The university stands to improve itself by linking with industry
in a number of ways: funding of research projects, joint research ventures,
training in applied fields, industry-funded fe]]onhips and scholarships,
equipment and general grants, and increased opportunities for facu]ty con-
sulting. At the same time, industry benefits from these inventions because
it does not have to maintain all of the fixed costs related to research.
These benefits are the incentive for industry to fund research. Refer to
Appendix D for a detailed discussion of research relationships between
“=F———-———universities and industry. I
The un1vers1ty also offers industry continuing education opportunities,
extens1on services, as well as special courses and training programs. A
number of universities which have strong ties wi th industry provide "indus-
trial assbciate“ progfﬁms, which allow industrial scientists and researchers
an opportunity to view first-hand the research going on at the university.
Industry also derives an invaluable benefit from access to faculty con-
sulting on a variety of highly technical subjects.

Research Capab)]itieS'in Kansas Academic Institutions

4 has referred to the biotechnology industries as'ihe

A recent report
greatest potential for large scale high technology development in Kansas.
This view is generally validated, although a number of specific research
advantages in Kansas must be closely examined. Universities in the State of
Kansas conferred a total of 13,353 master's degrees and 1,617 doctoral de-

grees from the 1977-78 school year through the 1980- 81 school year (4-year

per1od) KU and KSU-combined conferred approximately 57% of all master's
and 99%\of all doctor's degrees. In the high technology disciplines, these
: / : . -
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1 YR % s 41k s e oty e A S et &S . £8P kAt A1 =+ s Mummeswarr armyim inis me o+ as st .o g e aw



,

two universities accounted for approximately 75% of all master's and 97% of
all doctoral degrees. The following tables present a listing of masters
degrees and doctorates in general -areas related to high technology.

"

TABLE 10

MASTER S DEGREES CONFERRED IN KANSAS BY UNIVERSITY .
- (1977-1978 through 1980-1981)

' ‘ Wash- :
Program Classification KU - KSU WSU ESU-  “PSU FHSU - burn Baker
Agribusiness, Ag. Sciences, 0 325 0o - 0 0 0 0 0.

Ag. Production’ o ‘

Engineering & Engineering 306 274 93 0 76 0 0 -0

Related Technologies "

Life & Physical Sciences 321 185 66 66 48 47 0 0
Health Sciences 203 27 125 0 0 37 0 0
Math & Computer Science 77 116 - 21 14 22 11 0 0
HIGH TECHNOLOGY TOTAL + 907 927 305 80 146 95 0 0
Business & Management 529 - 120 164 122 83 47 0 .0
A11 Other Programs 2,941 2,140 1,488 1,371 1,089 = 657 67 © 75
TOTAL MASTERS DEGREES 4,377 3,187 1,957 1,573 1,318 799 67 75
% State Master's Degrees . 32.8 .23.9 14.7 . 11.8 9.9 6.0 5.0 5.6

% State Hi-Tech Master's _  36.9  37.7 12.4 3.3 5.9 3.9 - -

SOURCE: Kansas Legislative Research Department, “Number of Graduates .Receiving Degrees
or Other Recognition at, Kansas Inst1tut1ons of Higher Educat1on, 1977-78 to
1980-81," April 1982.°

; , TABLE 11

DOCTORAL DEGREES CONFERRED IN KANSAS'BY UNIVERSITY
(1977-1978 through 1980-1981)

% Program Classification - Ky ksu - wsu®
Agribusiness, Ag. Sciences, 0 99 - 0

: Ag. Production .
“Engineering & Engineering 50 42 -3

Related Technologies

Life & Physical Sciences 241 113 4,
Health Sciences 22% 0 10
Math & Computer Science 14 31 0
HIGH TECHNOLOGY TOTAL 327 285 17
Business & Management ) 13 0 0
A1l Other Programs 635 340 0
TOTAL DOCTORAL DEGREES 975 625 17
% State Doctoral Degrees 60.3 38.7 1.1
% State Hi-Tech Doctoral 5220 45.3 2.7

SQURCE: Kansas Legislative Research Department, “Number of Graduates Receiving Degrees
| or Other Recognitioh at Kansas Institutions of Higher Education, 1977-78 to
1980-81," AprtY 1982.
22
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The tables on.the precedingﬁéage identify general areas of relative
g - strength in the state's universities at the graduate Tevel. Several reports
have been published in the Tast decade ranking university academic programs
at the departmenté] level. One of the most widely-used studies in the
. Gourman Report,’® published ‘in 1980, which ranks both graduate and under-
j;jor fields of study.{ Rankings are developed from

graduate programs in all
- an analysis of faculty and studemt research, library facilities, ‘and curric-

ulum. Since high technology industry is basically dependent on graduate )

institutions? an analysis of the Gourman Report graduate rankings is in order. .

Science

The state's universities are particularly strong in many areas of science.
The Uni&ersity of Kansqg)and Kansas State Universif; are rated 9th and-15th
in the nation, respectively, in their graduate entomology program. In botany,
KU ranks 28th while KSU ranks 42nd. Both universities also rank in the elite
in badteriology and microbiology. The University of Kansas is-rated by.
Gourman as being in the top 40 graduate institutions in biology, biochemistry,
geology, geojraphy, cdmputer science, and astronomy. The KU Medical School
ranks 39th in the nation, while the KU Pharmacy School is ranked 30th. ?Q;

- e N

4

Engineering

-

Kansas State University ranks 14th in agricultural engineering, 22nd in
industrial engineering, and 34th_ih mechanical engineering; Jhe Univerggty
of Kansas ranks in the top 40 in electrical engineering, chemjca] engineering,
andtaeroﬁpace engineering. While the Gourman Report did not rate graduate

programs in aeronautical engineering, the Wichita State University program is

nationally .recognized.

Business

k1

-

The University of Kansas MBA program is ranked 43rd in the nation while
KSU's agricultural economics program js ranked 19th. ) |

23
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Graduate science and engineering brograms that have successfully linked
with high'teéhnology industrial development rank similar to Kansas and Kansas
+ State (Utah, Rensselaer, Purdue, North Carolina). Since the research find-
ings indicate the existence of nationally renowned science and engineering
research programs to be the most significant variablé in the locational
decision process of high technology firms, it appears that Kansas has the ‘
potential for high technology development.

The preceding raﬁkings are for general fields of study. More detailed
analysis provides é;eas of specialization within these fields. For example,
one of the areas of specialization available in the KU Department of Medici-
nal Chemistry is "physic® and chemical approaches useful in preventing
chemical breakdown of drug substances." Kansas.has a comparative advantage
over other states in a number of scientific and engineering areas of spe-
cializatidn. A number of these are indicated in each university's summayry
of research capabi]itigs of faculty and other research staff.

»

Existing Areas. of Specialization in Kansas Graduate Institutions

L d

LY

On-campus visits were made to KU, K-State, and Wichita State to deter-
mine the nature of research specia]izations relating to industhy. Assuming
that the state must initially specialize in specific areas where it already
»has a comparative research advantage over other states, the following spe-
cialties represeqt areas of immediate potential.

Kansas State University
+ Kansas State University has a gregt deal of contact with the agricultural

industries, primarily through the commodity groups rather than directly with
manufacturers. Under the School of Agriculture, four departments are involved
through the Agricultural Experiment Station (AES). Research is coﬁducted.in
four basic areas: photosyﬁtn‘@is, biological nitrogen fixation, genetic
~vulnerability, and protection against biological hazards. .

. The AES has competed suééeésfu]]y'for grants in all of these four areas,
"through the'departmenfs‘of:biochemistny,~bio]ogy, entomology, and plant pa-
tho]ogy. The AES seeks to bring more departments into competftion for grants
in these areas of késearqh. : “ , .

an
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* Recent research developments 1nc1ude new crop variety development, study
of wood for fue], control of southwestern corn borer, grain dust in feedstuffs,
screen1ng wheat protein, fuel from agricultural wastes, contro] of musk
thistle, cereal fortification and nutr1t1on, bacter1a1 endotoxin, insect chem—
ical reception, and the role of wheat flour lipids in bak1ng. In the future,
genetic engineering, water resource management, reduction of pesticide appli-
cation, and -alternative energy are major areas for’grant activity in the AES.
t-‘Kansas State University officials state that the scope of agricultural , research
could be enhanced 1f the national aaricultural commodity councils' check off
programé were to allocate a h1gher percentage of funds into research.

The Engineering Experiment Stat1on (EES) funct1ons in a capacity similar
to that of the Agricultural Experiment Station. The College of Engineering
has a publication summarizing the areas of spec1a11zat1qn of its faculty and
service 1aboratory researchers. Specialties exist insmvery engineering depart-
ment: agricultural, chemical, civil, electrical, 1ndustr1a1 mechanical,
nuclear, and the service laboratories. 32 " '

The above mentioned research areas do not include all areas of KSU with
solid potential for high technology development. The Departments of biology
and biochemistry work through the AES in areas of applied research. Research
specialties altso exist in botany, bacteriology, microbiology, and entpmﬁlogy.
The computer science department also offers potential for high technology -
development. The graduate business progwmem 'and agricultural economics pro-
gram add: to the ability of KSU to develop links with high technolg&y industry.

.

University of Kansas

At the Lawrence campusgqthe areas currently receiving the most support for
research from combined sources are pharmaceutical chemistry and electrical
engineering. The University of Kansas ranks in the elite group of graduate
programs (i.e., top 50 in the Gourman Report) in the areas of electrical

engineering, computer science, ehtomology, biology, bacteriology/microbiology, -
botany, bchhemistry, chemical engineeging, geology, geography, ,aerospace
engineering, astronomy, mathematics, bu iness}administration, economics,

is world famous for research -in

)

medical, and pharmacy. The universit

o

pharmaceutical chemistry.

[ I
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The University of Kansas has compiled a campus-wide summary of the

81'.This summary

research capabilities that "relate to industrial applicationsf.
briefly describes each staff member's research capability that might be of
“interest to industry. The summary -includes approximately 50 faculfy, many°
with dual areas of specialization that relate to high technology fndustry.
The departments of physics, chehistry, electrical engineering, business,
chemical and-petroleum engineering, architectural enQTneering, systematics
and ecology, physiology and cell biplogy, aerospace engineering, space tech—
nology, b1ochem1stry, medicinal chemistry, pharmaceutical chem1stry phar-
macology and toxicology, and pharmacy _are- represented. In add1t1on, the
University Transportat1on Center, Remote Sensing Laboratory, the Kansas
Geological Survey, the Energy Research (enter, and the'Nater Resources '
v - Institute are included in the summary. . ) '

' Kansas Un1vers1t9\\¥strongest link with high technology industry is the .
'Pharmacy Séhqpl's ties with Merck Laboratories, a locally based pharmaceu-
tical R & D firm that locateg in Lawrence primahily due to the strength of
the Pharmacy School. The electrical engineering program also has a large

»

volume of funding for research from the private sector.

-

Wichita State Un1vers1§x ; / ‘ ‘\

The overa]l scale of research activities at WSU is not asidiversified
as the research programs at KSU and KU; however, in mechanical eng1neer1ng,
" the volume is ‘competitive with the other two universities. Ex1st1ng links
w1th industry include electrical engineering and aeronautical engineering
ties to the local aircraft industry (thch also contracts for use of the
Beech Wind\Tunnel on campus). Most of the aeronautical engiheering depart-
ment support, however, comes from NASA Wichita State Univers%ty’s patent
policy is more attractive to facu]ty than those at KU or KSU in that it -
offers-an opportunity for the individual ta derive more financial reward
for innovation. f
- Similar probléms are encountered among each of the .three ma&or univer-
sities.in dealing with the‘prfvate sector. Common problems include:
o (1) lack'of dialogue petween the universities and indusfry on the nature of
research to be undertaken by each, (2) lack of first hand information on |

-

-
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industry's problems, and (}) the limited amount of resources available to

strengthen the science and engineering graduate programs.

4 oo
i -

Federal Suppoft for Scientific Research in Kansas

THE State of Kansas, with approximately 1.04% of the UaS. population, *
receives less than its “"share" of federal dollars to science and engineer-_
ing academic programs. In 1978, less than 3/4 of 1% of federal dollars for
academic science and for research and development in higher education came

.into Kansas. .The universities with large scale engineering and science
“-research programs stand to get the bulk of femaining federal dollars, while .

most universities getting lesser amounts now from the federal government
w1]1 be left out 1n the future. 84
cative of the level of federal funding to Kansas institutions over the past

he 1978 f1gures listed below are indi-

- several years. . e e e

Of the 12 states in the central U S. (see list below), Kansas ranked‘
7th in total federal do]]ars rece1ved for academ1c sc1éﬁce in 1978. °1 Wh
adjusted for population $ize, Kansas ranked 6th in federal support for ac:g>>
demic science with a tote] of $12.66 per capita acquired. The average

~

nationwide was $17.47.
‘ \§

.,’ )

\ TABLE 12
TOTAL FEDERAL DOLLARS FOR ACADEMIC SCIENGE, 1978
12 SELECTED STATES

v _
State © Total § o
1. Texas $208,571
2. Missouri 81,925
3. Colorado 71,951
4. Minnesota 71,547
5. Towa 42,573
6. Louisiana 32,893
7. Kansas + 29,907
8. Oklahoma 23,785
9. Arkansas 17,631 )
10. Nebraska 16,858
. 11. North Dakota I 7,930
12. © South Dakota 6,304

SOURCE: National Science Foundation, "Federal Support to Un1vers1t1es,
- Colleges, and Selected Non-Profit Institutions, Fiscal. Year 1978 "
1980, .

-
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TABLE 13 -
FEPERAL DOLLARS FOR ACADEMIC SCTENCE' PER CAPITA, gﬁeaa\x

12 SELECTED STATES

State $/Capita - ,3
1. Colorado _ $24.90
2. Minnesota N7.55
3. Missouri : ~16.66 .
4. Texas 14.66
5. Towa 14.61
6. Kansas ' 12.66"
7. North Dakota 11.30
8. Nebraska 10.74 ‘
N 9. South Dakota 9.14
10. Oklahoma 7.86
11. Louisiana 7.83
. 12. Arkansas 7.72

- SQURCE: National Science Foundation, "Federal Support to Univg;sities,
Colleges, and Non-Profit Institutions, Fiscal Year 1978," 1980.

of tne top six states on the list, all have at least one graduate

institution in science and engineering that ranks in the top 50 nationally
-according to the Gourman Report. “None of the six selected states ranking

below Kansas 1in ?edera]“support for academic science per capita have any uni-
versity. 1n the elite category in overall.science and engineering graduate
programs.’ Kansas, then, had the Towest per capita acquisition of federal
“dollars to academic science of the Six central states which have "elite"
research universities.

Kansas' universities were dependent on HEW for approximately half (50.5%)
of federal support for academic science. Another 20.6% came from USDA, 10.4%
- from the National Science Foundation, 4.1% from the Defense Department, and
3.6% from NASA. The nearly $30 million in federal funds acquired by Kansas
universities and colleges for academ1c science was dominated by KU (over $18
million) and KSU (over $11 m1111on)



‘ TABLE 14
FEDERAL DOLLARS TO ACADEMIC SCIENCE IN KANSAS, 1978

University of Kansas $18,082,000 60. 5%
Kansas State University .11,072,000 37.0
Wichita State University 319,000 1.1
A1l Other Institutions = . 434,000 - 1.4
State Total | $29,907,000 100. 0%

SOURCE: National Science Foundation, "Federal Support to Univers{ties,
Colleges, and Non-Profit Institutions, Fiscal Year 1978," 1980.

The destination of federal dollars for research and development is
about 50% to life sciences, with engineering a distant 2nd. At the Univer-
sity of Kansas, 64.4% of all federal R & D grants go to life science re- .
search, with 8.8% #o0 social sciences and 8.5% to engineering.

The federal government -has been the major supporter of basic research T

in the past, a]though the ro]es of government and industry are chang1ng sig- °
nificantly. In 1978, 1ndustry paid only 2.7% of the bill for all university
basic research (exluding development), with 72% of the .bill paid by the
federal government, 19% from state and local public sources, and 7% from
nan-profit institutions. ‘Despite a great deal of concernéWith the loss of
federal dollars for non-defense academic science research in the:first year
of the Reagan Administration, prospects rémain good that "over the life of

the Reagan Adminisﬁration there will be reasonable growth™in R-& D funding."84
- r ) . "' { ‘ . o
What Universities Must Do To Attract Highj%echnolqu_lndustnx . >

The traditional iﬁdustria] location factors have some degree of appli- |
cability Fo high technology industries. The most important factors are
availability and cost of skilled labor, the local economic development atti-
tude, quality of general education, and the quality of the graduate school
in a sbecific field."> High techno]bgy industry, by definition, requires a
location where new ideas are explored and developed and old ideas are made

. obsolete (in short, basic research). Since over three-fourths of all basic

research conducted in the U.S. is done by universities, it follows that close

-
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ties between high technology firms and the university will allow quicker
innovation of new ideas, to the financial benefit of the firm as well as
the university. '

The role of the applied fields of the university in: regional economies
is generally underestimated. Aside from jobs provided by the university
and the amount of money brought in from outside the region, the university
deve]ops‘human'resources, through educating students on region-relevant
problems, enhancing the economic development potential of the region. The
problem in Kansas has been that highly skilled individuals in many areas of
"science and. engineering have little opportunity in the Kansas work force.

The potential for attracting high tethno]ogy indusfry to Kansas s
enhanced by the state's strong rating on the most significant locational
factors. Kansas has strong graduate institutions, with areas of research
'capability.we]l:suiteaﬂio industrial _application. Kansas as well has a
strong primary and secondary educational system, although ,these facts are

not percejved by high technology entrepreneurs. 56‘The cost of, labor in ~
Kansas is generally lower than in other states, and the tax climate is
favorable. The local economic development climates are favorable in ’
several cities in Kansas that have high technology potgntia].

With favorable ratings on the'basic factors relating to high technology
development, the lagging factor as far as the staté's potential comes down
to a perception (by persons both inside and outside the state) of the calibre -
of the research capabilities of the state's major un1vers1t1es R, NN W A
joint promotional effort 1nv01v1ng communities, un1vers1t1es, and the- state,
concerning Kansas' ab111ty and willingness to accommodate high- technology,
is crucial. ‘ .

The most important advantages offered high technology industry by
. universities are: vrecruitment of university qraduates as employees, avdi]-
ability of university programs to further the education of personnel, avail-
ability of skilled technicians, a graduate department welT-established in
the specific field of research, and some sort of grant: process1ng entity

.

that can relate to corporate needs.

. s
!, ‘ . ’ w
v
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The state's major research universities can provide a more suitable
climate for high technology development by expanding engiheering research
and innovation capabilities. The goal of attracting high technology indus-
try into Kansas depends a'great deal on enhancement. of basic‘research pro-
grams in areas of existing specia]izétion. Pursuit of thié goal, as stgted

by the National Commission on Research,49

must be done without subversion
of proper university purposes or hazards to universiﬁy academic freedom.
The Commission suggests, however, that these potential problems are‘manage-
able and that university-industry relationships are necessary in order to
strengthen the innovative process, strengthen the universities financially
and academically, and improve the rate of advancement in U.S. technology-.

) As stated by officials at KU, K-State, and Wichita State, there is a
need to promote the 1mportance of research strengths that presently do

.exist in Kansas relative to the process of - economic development. R,HN.,H

There’ also needs to.be .a better communicative network among Kansas industry,

government, the 1eg1s1at1ve and the general public.on how these strengths """~~~

can benefit the state. . .

If the state's graduate programs are to prov1de a.credible base for

high technology development, it may- be necessary that programs with 1ndus—

try link potential be enhanced. This- modification would requ1re a un1versa1

understanding and acceptance of the ro]e of graduate qugrams and their

importance to the industrial developmént of the state. The universities

and the state must take a more active role in publicly promoting the con-

~~

cept of university-industry re]at1onsh1ps
‘ It is apparent that the state's ‘graduate schools have areas of special-
ization relative to each other as well as argas where both are strong. The
state must continue to preserve a degree of spetializatibn among univer-
~ ,sities in narrow fields of study, in order to avefd the unnecessary expense
of dup]icating‘high1ysspecialized equipment and to enhance industry—]ink
_potential as much as possible.

Industry Incentive

The university must be wi]]jngito work out agreements on research pro-
jects with industry. A problem that must be addressed is the difference in

. - ‘ 31
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the nature of research between un1vers1tﬂ!s and industry. Academic research
is normally "unstructured” with wide’ d1ssem1nat10n of results. Industrial
research focuses owadeve10p1ng a product or process, creating a strong pa-
. tent position, and deve]op1ng commercial applications, with restricted
dissemination of results to the scientific community. A comprom1se on the
divergent traditions is necessary if umiversity and industry are to co]]ab~
orate in research and development. i
o Corporat1ons entering into research projects w1th the .university should
be allowed major input 1“‘5 the direction of research at the outset of the
research project. Patent rights to prdducts which will be consumed by the
‘general public must generally remain with the company if it is willing to
pay a fee to license the technology; results should be disseminated by the
un1vers1ty to the entire bu51ness community.
Several potent1a1 hazards to the university exist in developing coopera-
‘ tive research re]at1onsh1ps w1th 1ndustry, all basically related to loss of
*“*‘;‘““*”“"'academ1c freedom in the form of more structured research aimed at high tech-
nology fields of study. It is the university's charge to preierve the aca- ‘
demic epvironment while secur1ng links with industry wh1ch will support the @
un1vers1ty ‘ L, )
. Each university that W1shes to get involved in the high techno]ogy arena
must establish a mechanism for financing investment in salaries, equipment,
and research projects. Officials at all three 1nst1tut1ons visited are
generally satisfied with curregt condltlons, a]though some 1mprovement was
desired, especially at KU. t '
' The unyvers;ty wishing to develop and/or enhance research relationships
with-industry should develop a cooperative research policy which should be
communicated to all research personnel. Research personnel should also be
provided with 1ega1_gﬁfadhcé and be informed of the risk of delay of pdb]dca-
tion of research results due to potential patent applications (while indus-
try must give up some of its proprletary security). (An agreementfbetween '
Exxon,and MIT has proven effective in handling these problems. University
professors are given long-term support from Exxon, free of red tape, with
_ 20%. of their sponsored reséarch time to use in investigating Whatever they ‘N
wish, and 80% investigating Exxon's specified problem. MIT has first rights

to patents, with Exxon receiving royalty-free rights to use patents).

f
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The university must a]]oQ industrial scientists to parficipate in a
capacity that will afford them the ability to put the research findings
into the innovation stage. This problem has restricted the number of coop-
erative research agreements between industry and the universities.

The basic means of developing science and engineering programs in the
state would involve (a) recruiting and retaining outsténQing research faculty,
and (b) keeping scientifit instrumentation and équipment up-to-date. It is
the consensus of the literature as well as'fesearch officials of all three
major universities in the.state that atfracting nationally renowned facuity~

provides a base for full development of a research program. //’

_ 2.7

T A

Faculty Incentives _ Ry
) e .

In Kansas, as is true nationwide, science and engineering faculty are
being .attracted by the private sector (e.g., Geology professors lost to oil
companies). In addition, a number of universities committed to high tech-
nology development have attracted outstanding %acu]ty (e.g., KU recently
‘lost one of its outstanding microbiology professors to East Carolina
University -- see Appendix E). While the state's universities cannot com-
pete with huge salaries offered in the private sector, it should offer enough
incentive for those dedicated to academics to come to the state.

A nationally or:intefnationa]]y renowned professor will tend to attract
funds for research and equipment to his or her department, will attract a
support research faculty who wish to work around the leading faculty mgmber;

and will attract top students. The increase in patent royalties will aid
the univergityrfinancia]ly. : ' <

High technology 1pdustry,w111 be attracted to outstanding professors
in sciénce and engineering. Once leading faculty are present, equipment

and general grants, industry-funded projects, joint résearch 6rojects, |
and new research programs will follow. dmple consulting opportunities in -
the geographic vicinity of the university are one of the prime attractions

in recruiting outstapding faculty in any area of science, engineering, or

business.
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" try is present. In addition to this, a bonus for grant acquisition, the dis-

S;véfa] types of incentives could aid in the recruitment (or retention)
of outstanding research faculty. One of these incentives involves flexibiTity
of the university. to offer competitive salaries to these outstanding profes=

Y

?Nu@. In addition, the university could offer a bonus to the principal investi-

.

gatoF\who lands a sizeable research grant. -This proposed bonus would have. to .
be significant enough to encourage leading faculty to go after grants, not
only for their own research, but for supp]}ing other departmental faculty

with research opportunities. The acquisition of major grapts by one faculty
member often supports several others in the department, and is naturally an
attraCtive‘force in development of overall department facu]fy. '

In. the areas of science and engineering, it is becoming commonplace for
established universities to offer. "start-up" funds to new faculty. These
funds are used by new faculty to obtain equipment they need to conduct re-
search. The Research Equipment,Committee of KU reported this to be a
necessity in recruitiﬁg new faculty.

Perhaps the most a university:could do for an outstanding research pro-
fessor is to guarantee -consulting relationships, primarily through develop-
ment of high technology ingustry. This can only occur, however, once indus-
tinguished professor pm, and offering financial rewards for outstanding )
research should be expanded.

A number of additional incentives could be considered by the universities.

“For example, assistance in transportation to consulting opportunities, guar-

anteed research assistants, and assistance in publishing results could,be
strong attractive forces for recruiting and retaining outstanding research
faculty.

Modernization of Scfentific Equipment

Updating of “scientific equipmeﬁf is the second crucial area of univer-
sity development of science and engineering research programs. Graduate
programs with outdated equipment will lose faculty, students, and research
dollars. Kansas univers%ties have primarily relied on grants received by faculty

ML S
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to pkovide,scientific equipment, in addition to limited state support.
Aécording to the KU Research Equipment Committee, for example, the condition
of scientific equipment has eroded research programs, diminished the ability
to attract quality faculty, and in general handcuffed research efforts.82

The KU Research Equipment Committee‘surveyed the major (over $50,000 per
item) scientific equipment needs on campus, and identified a shortage of
approximately $4.6 mi]iign in equipment for existing research programs. The
fo]]owing actions are derived from the Committee's recommendations, and

generally apply to all gradudte uﬁﬁversities; #

“

- Strengthen the advocacy base of campus service laboratories by
developing a coordinated plan for budgeting equipment and
personnel needs.

- Use existing potential financing mechanisms for bringing scien-
tific equipment up-to-date.

Other Means of Strengthening Science and Engineering Programs

Aside from faculty salaries, bonuses, and consulting opportunities, the
state's universities can continue to encourage research through three addi-
tional methods, none requiring major funding from public sources.

(1) Direction of a higher percentage of major patent royalties to
the source of the patent. Currently, KU and KSU have patent
‘policies in which the university conducts the patent process
and acquires over 95% of royalties generated. In the case of
sizeable potential royalties, the outstanding professor might
be attracted by an opportunity to participate more on his/her
own in the patent process. By allowing a higher percentage of
royalties to be returned to the source, the net result should
be more total reserach dollars coming into the university.

(2) The universities should also assist in the effort at allowing
more industry write-offs for donations of scientific equipment
to the university. Recent improvements have been made at the
national level; more are needed. Such credits help not only
to provide modern equipment to the university, but also help
industry's ability to purchase new equipment.

!
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, » (3) Kan§as State Univer§ity officials can encourage the state
, agricultural cormmodity councils to provide more funds for -
Jresearch in Kansas. . :

"The 'state's universities can continue to attract outstanding high school
Tstudents by conducting*on-campus science fairs, and can attract outstanding
baccalaureates in science and engineering by providing information on colleges
wikh large undergraduate science and engineefing programs. ‘
The "industry-university technology transfer symposium" is a very effec-
tive means of linking industrial research needs with university capabilities.
(::A recent symposium at Tulsa, Ok]ahoma2 proved successful in allowing several
universities (including KU and KSU, as identified in Appendix F) to describe
their research capabilities in~detail to the right audience -- firms needing
the type of research cépabi]ities évai]ab]e at those universities. .
Officials from all three major universities in the State felt that a
series of industry;specific packets describing the s}ate's research capa-
bilities in narrow areas of specialization would be very helpful in attract-
ing high technology firms.R’NN’w For example, one packet 1isting the re-
sedarch personnel, specialties, equipment, and other facilities available
within the state in the area of environmental engineering, directed at the
right audience, would be valuable in recrui tment.
‘ Of vital importapce is establishment of one or more engineering research
centers which provide an environment where research, development, and manu-
facturing can occur through a close association with academic research pro-
grams. 'Given thét the one major role of the state university's research is
to attack problems encountered in the state, the  engineering research center
could serve as a mechanism for identifying and directing university research
activities. X
The state's un1vers1t1es should become involved in investigating the
National Sc1ence Foundat1on s future establishment of Technology Centers,84
and continue to work through the Kansas Congress1ona1 delegation, .which
assists in estab]ishjng'vi;g] industry-university linkages for Kansas.

“
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A Thg universities must also be willing to assist the local community as
well as the state in the recruitment of high technology firms, by indicating
what they can do to help the industry meet its needs in setup and operations.

Exhibiting cooperation between the university and the communi ty 1s a very
important factor in high technology industrial recru1tment
“Another key factor is the ability to provide skilled labor by academic
program adjustment, including expansion or redirection of extension programs.
The skilled labor problem is often (and erroneously) thought of as a chicken- L\}
/77 egg situation, i.e., the prospective industry needs skii]ed labor to fill its
needs, while potential employees need relevant job prospects before acquiring
" special skills. In Arkansas, for example, both state vocational tra1n1ng\Pro-
grams and university engineering programs have been adjusted to accommodate
major high techno]ogy firms. The University of Arkansas-Little Rock. has made
a series of strong commitments to industry, providing skilled technicians and
giving students relevant experience at a skill applicable within the Little
Rock area. 1In a few years, a university W1thout an engineering program has
developed into a h1gh technology center of s1gn1f1cant magni tude.
‘This study concludes that universities in Kansas must play a critical
role in the development of high technology industry. 1In places that have
been successful in the high technology arena, universities have strong re-
search programs, faculty, and federal support for academic science. Kansas \f"‘
rates highly on these factors.
A comparison of actfvitie; of states that have implemented actions rela-
tive to high technology development yields the following conclusions:

- There is5 a s‘mg relationship between successful high techno]ogy
industrial deve]opment and nationally "e11te" graduate programs in
science and engineering.

- - The factors that make strong research programs relate to faculty,
equipment, curriculum, and grant structure.

- Kansas has these basic ingredients needed to compete in the high
technology game. { .

- The state developed these ingredients without a major consc1ousness
toward high technology development.
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The changing nature of support for universities requires action
by the state to provide university-industry. linkages. )

Competition for faculty will increast, and if quality faculty
already present are to be retained, the state must offer incen-
tives accordingly.

In short, the state cannot afford inaction.

Based on these conclusions, it is,recommended that:

1.

In preparation for the FY 84 budget, KDED develop a program to

serve in a catalytic role between industry and the’ universities
of the state in order to foster cooperat1ve research re]at1on-

ships.

. During FY é3, KDED comp]ete an inventory of graduate research

programs in the state relative .te high technology industry.

. During the 1983 1egisiative sessibn, KDED develop and implement

a strategy to bggtter inform the Kansas legislature of university
research specialties and equipment, programy and personnel needs
as they relate to high technology .development.’

. During the 1983 U.S. Congressional Session, KDED and the univer-

5ities encourage the Kansas Congressional delegation to seek to
improve the potential for university-industry linkages by increas-
ing federal tax write-offs for donations of scientific equipment,
examining the agr1cu1tUna1 commodity checkoff programs, and
exploring the possib111ty 'bf a National Science Foundat1on Tech-

‘nology Center in Kansas.

During FY 83, each university establish cooperative.researcﬁ
policies to be more ift tufe with industry's needs: allowing
industrial input into research programs, stressing long-term
commitments by industry and faculty, allowing more structured
research toward commercial applications.

As an ongoing policy, universities provide enough flexibility
in academic programs to be in tune with the needs of high tech-
nolagy firms considering location in the given community.

. In preparation for FY 84 budgets, each university assess scien- -

tific equipment needs of departments and non-departmental ser-
vice labs and formulate plans to eliminate any deficiencies.
During FY 83 and FY 84, KDED prepare industry-specific research
capabilities packets.

. As an ongoing policy, university personnel become more involved
“in recru1tment efforts aimed at high. technology 1ndustny

PO
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10. During FY 83, KDED conduct an industry/university transfer con-
ference, in conjunction with all universities in the state.

11. During FY 83 and FY' 84, KDED and the universities prepare a
\ . . . Y
strategy and conduct a promotional campaign. to inform Kansans
of the importance of current research activities, the financial
state of the universities, and the potential- for high technology
development in the state. '

i
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COMMUNITY CONSIDERATIONS IN FOSTERING
RESEARCH AND TECHNOLOGY DEVELOPMENT

This section describes the resea}ch findings with regard to what a
community should consider in order to encourage high technology industries
to locate or expand within its jurisdiction. The purpose of this section
is to: ' '

¢

- List the benefits to a community of higﬁ‘technology industries;

- List the several essential standards that a community should
meet in order to attract high technology industries;

- Describe the.community's role in recruiting high technology
industries; .

- Explain why Kansas communities are becoming increasingly attrac-
tive to high technology industries and identify those Kansas
communities that show a high potential in attracting such indus-
tries; and, o

- Recommend actions by kDED to assist communities in implementing
a program. '

- 4 : @
. .

“Recently many state and local governments have entered
into competition with one another for the nation's high
technology companies. State and local governments are
revamping their institutions to provide an environment
more conducive to the growth of the high technology

industries . . ."56

Because of the very nature of these spécia]ized businesses with their highly
paid professii;gf\staffs and their research emphasis, they are prime recruit-

lad
\

ment targets. / -
. . . ;

Community Benefits

.- The benefits that can be derived to a community by the presence of. high
technology industries are substantial. From the communi%%is»pgrépeétjve,-the

o
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targeting and development of high technology industries makes sense in that
in the United States such industries have increased productivity twice as |
fast as low-technology firms and haye expanded employment nine times as fast.
As a result, these high technology industries demand and usually get the

location they desire:27

Summary of Key Community Criteria

v

There are several standards that are considered when high technology .
industries determine whether or not to locate or expand within a part1cu]ar
community. These factors (in no rank order) are listed below.

"
a. Community Factors;

1. Proximity of a suburban area,

2. Availability of moderately priced housing, X :

3. Existence of a quality education system, and ° "//
4. Social and cultural offerings.

b. University Factors:

1. Existence of a graduate school with a significant research
program, »

2. Strong graduate departments 1n crucial areas,

3. Library resources, and

4. Availability of extension education programs.

c. .Geographic Factors:

1. Proximity to a jet airport,
2. Proximity to an urban area, and
3. Climatic and environmental features.

d. Economic Factors:

Availability of labor pool with desired skills,

Proximity to markets,

Availability of inputs,

Existence of a base of complementary research and. develop-
ment industries; and

5. Proximity to other company facilities.

W N
L] L] » * .

e. Site Factors: ' ' ' (f

1. .Flgxibility for expansion,

" 2. Proximity to University, _
3. Proximity to residential areas, and 7
4. Availability of roadways and utilities.

v
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In addition to these standards, several other factors haye also been
< recently identified as important criteria for making location decisions.
They include (in no rank order):

Labor Costs v -
Tax Climate -
Cost of Living
Regulatory Practices
- ~_ Energy Costs/Availability 56
Community Attitudes Toward Business -

‘ Communit}%; Role
. ‘<'
"The historic role that communities have played in the overall process
of development and maintaining advanced technology research‘centers has been
dlverse At the Purdué Industrial Research Park in West Lafayette, Indiana,
commun1ty support was simply applauding the efforts of the university; at
th%;Un1vers1ty of Utah Research Park in Salt Lake GJty, Utah, it came in the
form of the public provision of utilities and roadways; and at the Greater '
Ann Arbor Research Park, in Ann Arbor, Michigan, the city and chamber of
commerce were the primary development forces. )
If a community is committed toward the estab]jshment'of high technology "
industrial development it should be-willing to:

1. Be visibly supportive of high techno]ogy development;
' 2. Assess local needs and characteristics in order to rea11st1ca11y
' target recruitment efforts. Consideration must be given to
available utilities, labor pool, housing stock transportat1on
network, etc.;
Make requested and needed 1nformat1on quickly available to
1ndd§tr1a1 prospects and clients;
Work with developers to help crheate and implement an 1ndustr1a1
research center;
Provide essential community infrastructure’ serv1ces and, ,
Reduce the uncertainty in the permit process so that companies g

S W

(=&, ]

-

-understand what is required\pf them.4 >

_ In many instances where communities have been successful in recruiting
" high technology industries they‘have played a secondery role to the principle
location attraction -- a nearby. engineering and scientific research-oriented
A : o B
v
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¢ university. Thus, it is almost imperative that a close community/university

working relationship be maintained throughout the industrial recruitment pro-
cess. Neal Pierce in a June 15, 1982 commentary entitled "High-Tech Boom
Carries Political Surprises" states "The single most important factor

that draws a high-tech center is a nearby university with a high quality
engineering school . ."35 Technology companies seek close proximity to
educational and engineering research institutions for many vital reasons.

It ig important for companies to locate in a region where educational re=
sources provide skilled and educated technical personnel, as well as
opportunities for cooperative institutional research. Additionally, part-'

time educational ‘opportunities for'émployees are an important fringe benefit Vs
toward career'deve]opment.36 If properly utilized; higher education will
play the major role in helping a community or region attract high technology
firms. Thugz the recruitment of high technology industries to a particular
area shou¥ not be considered a community effort nor a university effort but

a tombined community/university effort.

Future Qutlook for Kansas

There is a growing tendency for high technology companies to look |
seriously at the Midwest, Southeast, Southwest and the Mountain and Plains
States (Kansas is one of the Plains States) for future company expansions.
The primary reasons for this departure is that the high technoldgy indus-
tries in the’a]ready developed high technology centers (New England, Mid-
east, and the Far West) are being constrained by shortages of skilled labor,
high taxes, housing costs, congestion, and insufficient room for eXpansion.56

Thus, in Kansas' effort to recruit high techné]ogy industries, it is recom-

mended that a promotional campaign be developed and targetég to specific

desirable industries describing. the virtues of Kansas' skilled labor force,
low taxes, moderately p#iced housing, lack of congestion, and company expan-
sion possibilities. )

The Kansas communities which have the greatest potential in recruiting

~high technology 1ndustries are those which can most adequately meet the

factors previously outlined. While many of the factors are intangible and

others are very difficult to quantify there are at least nine factors that
. ) ) i : . :

~

43 _ j-



) \
<

can be easily measured. Chart No. 3 illustrates these measurable factors /
. *

for Kansas communities of more than 10,000 population. Each factor on the

chart was given equal weight. The_higher the number of X's corresponding L 3

'to each community, ~the greater the opportunity of a particular community to

recruit a high technology.firm. Lawrence, Kansas City, and Wichita rank
the highest with a score of eight, Manhattan ranks second with a score of

seven; and Overland Park ranks third with a score of six.

Ultimately, any strategy for high technology development is going.to
héve community'action as its founda{ion. In all probability, an;mhigh
technology industrja]ldeVelopment project undertaken within the State of
Kansas will be developed within the jurisdictional 1imits of a community.
It will rely on the community's tax base for infrastructure and upon its

people for a labor force.
The research undertaken during the course of this stuly indicates that

" there is no universally successful procedure that has been employed by 10057

organizations. Successful research parks have been initiated.by private
corporations, chambers of commerce, universities as well as by local govern-
ment. Any industrial development endeavor has a better chance of success

- if a high degree'of:coordination.is established among applicable entities

at the 1oca1\lgye1. Therefore, it is recommended that:

1. During FY 83 KDED personnel be assigned to work directly with
Tocal entities to act in a coordinating role to initiate action
w in the following areas: Lawrence, the-Kansas City Metropolitan
' Area, the Wichita Metropolitan Area, and Manhattan. )

2. During FY 84 kDED personnel be assigned "to brovide direct assis-
‘tance to communities to develop high technology industry.

*NOTE: Research undertaken during this study jindicates that a city popula-
tion of 10,000 is a minimum threshold to be able to provide the
needed support functions and services required to sustain high ‘
technology industry. The purpose of this community/factor ranking

* procedure is not to exclude any Kansas community from consideration -
by high technology industries but only to illustrate those cities
. in Kansas that might be more prone to attract such industries..

]
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. STATE GOVERNMENT ROLE IN FOSTERING

s  RESEARCH AND TECHNOLOGY DEVELOPMENT

S ¢ This sect?bﬁﬁdetails research findings concerning state activities that
have occurred and are occurring to encourage ipndustries involved with re-
search and technology. The purpose of this section is threefold:

- descr1be Kansas history re]at1ng to the pomotion of research
- and technology;
e - "describe programs that other states use to _encourage research
S © .and technology development; and,
' - - Jddentify feasible alternatives for Kansas to use in fostering <.
oL earch and development activities.

4

. The first part of this sect1on is a chronological description of the
Kansas history of research .and technology development. The information relies
not only on documents detailing research pursuits but atso interviews with
-persons who have been involved in these activities. '

~ The second part is a 1isting of other states' programs that encourage
growth of high technology industries. - Current program categories are iden-
tified. Examples are provided to i]]ustrate the range of involvement of the -
50 states. . ' , .
Theithird part is a brief analysis of how Kansas ranks with other states, o
- 1n emphdsis and range- of. involvement of state pr09rams Recommendat1ons are //
provided as an indication of d1rect1on for further action, '

Research and_Technology Development: in Kansas: -
A Chrono]ogy Of Events and Activities _ L

The necessity of research and technological development within Kansas
was recognized as early as 1943. In February of -that year the Kansas, Indus-
trial, Deve]opment Commission published Qutline of Program of Applied Indus-

T _i{? trial Research. The report was a plea’ for $200, OOO of state funds to. be \\\\\\\ :”
. o . , :
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¥y -
used infstakting several research projects in Kansas. The rationale was to

. get technicd% Jobs established within Kansas for the returning World War II
veterans. he report identified feasible research activities for Kansas to

pursue.30

Even though a public concern for encouraging research and technology
devellopment was in evidence as ear]y”a§ 1943, state invo]vément was not
apparent until ppe early 1960's. In 1961 the Legislature created the
Governor's Economic Development Committee. Thé committee-pub]ished ten re-

o - ports on the various economic sectors of Kansas, as well as a report on
recommendations. 24 " (See Append1x G) There were five major recommendations.
In general; these recommendat1ons were to: ' N

- establish the Office of Economic Analysis;

- establish the Kansa$ Department- of Economic Development;
- establish the Research Foundation of Kansas; 7
- * form a state economic finance authority; and, ‘
- expand the vocational education programs of the state. .

In 1963, the Gffice of Economic Ana]ysis,;kDED, and the Research Founda-
tion of Kansas were estahlished by the Legislature. The purpose of the founda-
tion was to receive and dispense research funds granted to universities. In
addition, the foundation had three main responsibilities: Fencourage expansion
of existing research and develop new research at state'mnﬁversities; assist
the universities in obtaining research funds from pub11c and private sources;

’ and, correlate the research - programs of state universities with state depart-
ment programs. ‘ _
‘ Funding for the foundation lasted until the late 1960's. One of the
- foundation's contributions was a series of annual reports and various '
other reports that identified the research industries of Kansas and the
universities' research programs. The Research Foundation Act was abolished
by the Legislature in 1974. f

The Research Foundation Act originally had the support of state univer-
sities because it was viewed as a fundiﬁg;vehic]e for research. The Kansas
Sgate Chamber of Commerce supported the Act since the foundation was to serve
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as a centralized authority for receiving research grants and distributing
them to appropriate universities engaged in such research. The political
problems of such expectations and lack of consensus for the mission of the
foundation have been identified as major reasons for its demise.B’R’K"]J
A renewed interest in research and technology development has emerged
in Kansas since 1981. In October of that year, Governor John Carlin es-
tablished a Task Force on Capital Formation for the purpose of reviewing,
evaluating, and recommending state initiatives to increase capital avail-
ability for Kansas businesses. Of the six recommendations transmitted to
the Governor, one dealt specifically with a mechanism to provide capital

74 Legislation was proposed during

to business entrepreneurs in Kansas,

the 1982 session but was not enacted
During the winter and spring of\19%82, a Presidential Management Intern,

George Morning, working with the Small Business Administration undertook a

study for KDED. The result of that study was the report, Preliminary Study:

Attracting and Developing High Technology Industries in Kansas. This report
regglablishes the notion that Kansas has a good potential for industries that
are engaged in new technologies, especially in the areas of biotechnology
and aeronautics.

1As a result of the renewed interest in research and technology develop-
ment, five KDED ‘staff members were directed to study the current potential
for high techno]ogy industries and research activities in Kansas. This re-
port is an accounting of the study results. Details of other state's efforts
follows. |

8 5



States' Involvements in Fostering
Research and Technology Development

? \

About half of the states in the U.S. are actively involved in fostering
high technology and growth industries. In general, though, state government
invo]veﬁent has only recently appeared.: Although research and technology ’
development activities have been occurring since the late 1950's and éar]y
1960's, these activities have ]argely been the results of private industry
and/or university efforts. The one prime example of state government involve-
ment in promoting technology industries is North Carolina. The Research 1
Triangle is a result of the early efforts of North Carolina's Governor Hodges',
who was a primary supporter of the research park concept. The park was pri—
marily developed with private industry funds.BB’qy

More than half of the states have research parks; many haye more than
‘one. Most of these research parks were established in the early 1960's.

The table on ‘the following page identifies which states have these faci]itieé.
Notice that most of those states with research parks are also recipients of
large federal research grants and have high percentages. of emp]oy@ent in high
technology industries. Examples of this are: Ca]ifornia, Florida, I1linois,
Maryland, Massachusetts, Michigan, New Jersey, N&w fork, Ohio, Pennsylvania,

- Texas, and Virginia. California, Massachusetts,'and North Carolina are
examples of -states that have high percentages of employment in high technology
industries.but do not currently receive a large amount of federal research
funding. \

Most of those states that are active, whether they receive federal or
private funding, prdvide state incentives and/or state programs aimed at
fostering high technology deve]opmént California brovides a good example
of active state TnvﬁTVEEE;;’ Current Ca]1f0rn1a programs include the
following: ’

-

- The'California Commission on Industrial Innovation: founded in:
*1981, is an 18 member group of business, academic, and labor
leaders who are tharged with producing & strategy to maintain the
state's economic strength through industrial innovation;

— A
»
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TABLE 15:

STATES' PROGRAMS IN TECHNOLOGY DEVELOPMENT

IToxt Provided by ERI

~ERIC

50 .

Research % Federal QU.S. High State State State State
Park, R&D ech Emp. High- Financing Research Train-
Date- FYy 78% h979+ Tech Programs Programs ing
Founded _ Forum Pro.
Alabama 1961 1.9 ’
.Alaska . L
Arizona 1962 1159 - 1980
Arkansas - : 1980 1978 1982
California (16)1951-70f 24.0 15.85 1981 (2)1981 1981 198C
Colorado , (6) 1956-67 1.5 1.46 1975 q
Connecticut | 1.2 2.60 1973,1981 ‘
Delaware '
Florida ! 3.7 2.71 .
~_Georgia (2) 1963-71 .78 1980
Hawaii 1981
. Idaho
I[1linois (2) 1965-¢8] 2.2 6.69 1981° 1967 1978-7¢
Ind1ana 1961 1982 1981 (2)197¢
Towa 1982
Kansas N .
-Kentucky 1961 1977 197¢
Louisiana
Maine .29 -
Maryland (6) 1961-71 8.3 1.03 1978 -1978,1981
Massachusetts [(7) 1955-71 6.6 6.13 ‘ 1978
Michigan (3) 1958-64 1.4 2.54 1981 1979 1981
Minnesota - 2.89 1981 1982] -
Mississippi "
Missouri 1962 3.2 1982 1982 1981,'¢
Montana - , 1977 .
Nebraska ’ 1967
“Nevada .10 :
New Hampshire 1.00
New Jersey (2) 1962-70 2.0 5.02 1977 :
New Mexico (2) 1964-70 3.9 1981 197¢
" New York (2) 1954-64 5.0 10.34 1981 1961,1977
North Carolina |[(2) 1959-66 2.31 1963,197 1980-1981((3)'79:4¢
North Dakota :
Ohio (2) 1965 3.3 4.46 1977
Ok1ahoma (2) 1957-60
Oregon 1963
Pennsylvania  [(4) 1956-70 3.9 5.79 | 4 1979 1967 1965 198:
Rhode TsTand .53 \ -
South Carolina 1959 11981
South Dakota \
Tennessee (2) 1961-74 2.5 1981 1980 1974 198
Texas (4) 1962-63 4.2 3.96
Utah 1965 .49 v
Vermont .44
Virginia (6) 1961-65 3.4 1.11 1982 ,
Washington (2) 1957-64 3.4 .53 1981 198.
West Virginia : ™
Wisconsin 1963 1962
Wyoming -~ ' ’
*Blank space indicates less than 10% f
+Selected states
SOURCE:  25,50,56,75 & Y



~fnergy Research and Development Project of the California Energy
Commission: founded in 1975, is an agency that works to achieve

technological breakthroughs;

[

- The State Assistance Fund for Energy of the California Business
and Industrial Development Corporations: founded in 1981, is a
program that makes loans to small businesses involved in develop-
ing and marketing new alternative energy technologies;

- -The Office of Appropriate Technology: founded in 1976, is a
program to develop technologies that rely on natural cycles and
renewable sources of energy;

- The Micro Electronics Innovation and Computer Research Opportu-
nities Program: founded in 1981, is a cooperative program be-
tween state government, industry, and universities to facilitate

~and expand basic and applied research in microelectronics and
computer science;

- The California Worksite Education and Training Act: enacted in R
1980, provides for training at the worksite;

~ - The Pension Investment Unit: founded in 1981, is a program in -
the Governor's office for the purpose of exploring means of
investing more capital in businesses and industries engaged in
significant technological innavation; and, :
- The California Innovation Development Loan Program: founded in
1981, is a program to provide innovative financing to techno]ogy
based firms for product development. -

It was discovered that state programs are concerned with four types of

activities: public/private forums; linking university research with tech-.

nological innovation; increasing training of technical pérsonne1; and
financing technological- innovation. Other states that have extensive pro-
grams are: Arkansas, I1linois, Indiana, Missouri, North Carolina, and
Tennessee. A complete listing of states' programs is provided in Appendix H.
Research undertaken during'this.study indicates that there is no con-
sensus as to the relative impoftanee of state incentives and programs upon
locational decisions. While there are many adamant proponents of state
incentives, others do not agree such as a representative from the California
Manufaéturers Association who commented that such programs will not make or
break a locational decision. He indicated that the three main criteria for
increasing high technology firms in California are: to upgrade university

‘9 o 51
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faculty and salaries; to make available reasonably priced housing; and to pro-
vide energy subsidies for industries.N This apparent lack of consensus is
supported by a soon to be published report from the Joint Economic Committee
of Congress. Preliminary information from a national survey of high tech-
nology firms indicates that respondents were about equally divided as to the
significance of state and local incentives.MM These same respondents indi-
cated that there are definitely some actions that state and local governments
can undertake to encourage business expansion. These are: to cut red tape,
to reduce taxes, and then to offer financial incentives. Regardless of this
exhibited lack of consensus, iEﬂ;eeﬁs apparent that when all other factors
are equal, a locational decision could hinge on the availability of state and

local incentives. .

Kansas vs. Other States:
The Race for Research and Technology

e .

There is presently considerable interest throughout Kansas to encourage
research and technological development in Kansas. The state must improve its
- efforts to participate in the development of a statewide program to promote
financing, research, and training programs in technology development. A num-
ber of studies have identified existing high technology firms and appropriate

57,24,43 There needs to be a continuous and

research programs in Kansas.
organized effort by leaders in the public and private sectors to develop and
implement a comprehensive plan. There are both short term and long term
activities that the state should support and encourage for such development
in Kansas. Any state activities for this effort should be with the coopera-
tion of university and private industry leaders.

This study has indicated that if Kansas is to be competitive with other
states in this region it has to initiate action. Neighboring states have
begun to take actibn.as evidenced in Appendix H. Thus it is proposed that

thgse recommendations take place prior to FY 84.
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It is recommended that:

The Governor establish a special committee of state business -

leaders, university leaders, state government officials, and
legislators to study this staff report and establish prior-
ities for development strategies for high technology indus-
trial development. The California Commission on Industrial
Innovation and the Michigan High Technology task force pro-
vide models for such a task force in Kansas. Details of
these two task forces are provided in Appendix H. Staff
support should be provided to the committee. This special
committee should be convened in the fall of 1982 and address
the following concerns prior to the 1982-83 legislative
session so that the committee might advocate legislation it
deems necessary: o

- skill expansion and modernization through secondary
education programs, higher education programs, and
vocational-technical education programs ?for example,
see the I11inois Industrial Training Program in
Appendix H); '

- research and development links between universities
and industry (such as the Missouri Research Assis-
tance Act and the Wisconsin University Industry -
Research Program described in Appendix H) and through
technical assistance programs (such as the Georgia
Advanced Technology Development Center described 1in

" Appendix H). Co : '

- capital availability through financing mechanisms
- involving state and private sector participation "
(such as.the Indiana Corporation for Innovation !
Development and the Missouri Loan Guarantee Authgrity
detailed in Appendix H): and,

- tax laws and regulations that are impediments to
growth of high technology industries.

. The Governor, along with members of the special conmittee,

"lobby" the Kansas Congressional Delegation to get legisla-
tion encouraging research and technology development -- as
well as to get additional federal research and development
funds for Kansas universities.

_Kansas be represented on the National Governor's Association

“Task Force on Technology Innovation" and be prepared to
attend their upcoming meeting during the fall of 1982.

Kansas must continue to actively participate in order to keep
informed of what other states are doing to promote research
and technology.
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4. The Governor convene a conference on high technology for
Kansas firms in order to provide an arena for communicati&r.

5. The Governor direct KDED to target all current assistance
~ programs to high technology industries. .

Examples of this targeting include: wuse 50% of FY 83 KIT
funds for high technology firms (those that have at least
10% of their employment in research); target FY 83 Cavalry
missions to areas of the country with concentrations of ‘
high technology industries; (Invite members of the special
committee and/or key university personnel to go along);
add a research and development column to the KDED Report
to provide a communication mechanism.for university and
industry activities occurring in the state; make a supple-
ment to the KDED Report that summarizes the findings of
this study. '

A

Additionally, it is recommended that the following action be taken prior to
FY 85. It is recommended that:

1. State general funds be provided for the "capitalization" of
research organizations existing at KU and KSU to enable them
to act as non-profit corporations for their universities with
private industry clients. * : '

2. The Governor direct all state departments to give priority

» attention to the geographic areas of Kansas that are pursuing
high technology developments. Especially important are any
infrastructure dizelopment projects and maintenance projects.

3. The Governor and Legislature direct KDED to undertake the follow-
ing projects and/or programs: : '

= an advertising and promotional campaign directed toward
out-of-state high technology firms;

- an increase of KIT funding to allow a separate amount to
be directed for use by high technology firms; V\[r

- a promotional packet highlighting the universities' research
. programs, to be used for prospective firms; ‘
Y .
—\ develop several promotional pieces on specific research .
“strengths of Kansas; . ' :
‘\ g L. : V . i
\ o . f

\

]



- provide one or two additional staff for a new technology -
development section (their responsibilities could include
technical assistance to Kansas entrepreneurs in -technology
development, identifying associations and foundations as
potential research grant donors, identify large corpora-
tions, that have significant researchiprograms in similar
categpries as Kansas research and'ap roach them for re-

searg¢h grants, and develop and mainthin a listing of Kansas

gradudtes of universities with degrees in high technology
fields).

4. The Legislature financially support those research programs at
Kansas universities that have national ranking and recognition.
Support should include wupgrading faculty salaries and/Qr more
use of distinguished professorships, purchase of equ¥pment
and other such types of support as identified in the section
of the report dealing with university participation.

‘?

immediately; ma1nta1n1ng the status quo will result in fa111”0 behind the
rest of the country - It is a nationally recognized fact thaf technology
development is the key to economic growth during the 1980's and 1990's.

The plains states do not currently have any we]]—kﬁown research parks;
therefore, the field in this part of the nation. is wide open.' The recommen-
dations in this report are feasible for.Kansas; With reasonable targefing
of efforts, and limited state funding, Kansas can continue to develop its

research strengths to their potential.
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A research spending surge
defies recession

Spending for industrial research and de-
velopment surged in 1981 even though

- tompanies were feeling the pinch of re-

cession. The 776 companies included in
BUSINESS WEEK's annual R&D Scoréboard

. spent more than $32 billion to develop

7

“
[N I s

new products- and processes in 1981, or
15.1% more than those same corpora-
tions spent in 1980. That tops last year's
inflation rate by a substantial six per
centage points.

The 1981 increase continues an up-
trend in research and development that
started in the late 1970s. A growing con-
cern that a slump in spending could cost
the U. S. its technological edge prompted
many industries to deepen their commit-
ment td R&D. Companies turning out
computer peripheral equipment and pro-
viding data processing services in the
information processing industry led -all
other categories last year with a 34.2%
increase in R&D spending, to-$344 mil-
lion. Other industrial segments posting
sizable increases were: fuel (32.9%), oil
service and supply (32%), steel (26.2%),
office equipment in information process-

. Ing (24.8%), electronics (21.4%), chemicals
* (21.1%), and telecommunications (20.1%).

The 1981 Scoreboard includes those

_ publicly held companies with annual

sales of more than $35 million that have
R&D expenditures of more than $1 mil-
lion—or at least 1% of sales. The 1981
list contains 32 more companies than last

year's edition. Two industries account
for most of these newcomers: electronics
(including Cubic, Penril, and Communi-
cations Industries) and information pro-
cessing (Beehive, Tandon, NBI, Kroy,
and Docutel).

me companies—notably Conoco,
Miarathon Oil, St. Joe Minerals, and
Beckman Instruments—are absent from
the 1981 Scoreboard because they were
acquired last year. Other companies do
not appear because their financial data—
extracted by Standard & Poor's Compu-
stat Services Inc. from 10K forms filed
with the Securities & Exchange Commis-
sion—were not available at press time.
Recesslon's impact. Even with the sharp
rise in real spending, some industrial
categories posted increases that were
less than in the previous year. Automo-
tive R&D spending, for example, in-
creased by only 1.3%, compared with a
jump of 10.7% in the 1980 Scoreboard.
Similarly, spending in the appliance in-
dustry moved ahead by 9.9% in 1981,
compared with a 17.9% rise in the previ-
ous year. '

The basic pattern of R&D activity es-
tablished over the past few years has
not changed significantly. Scoreboard
companies spent 2% of sales on R&D in

"1981, for example, just as they did in

1980. In a reflection of the recession,
however, the companies included in the
1981 Scoreboard spent a greater percent-

age of profits on ReD than in 1980—
39.3%, compared with 38.2% the previous -
year. The amount of R&D funding per
employee also crept upward. In 1981 the
Scoreboard companies spent $2,161 for
each employee; the previous year they
spent an average of $1,834. .
The top spenders in R&D have also re-
mained stable for the past several years.
Ford and GM still dominate R&D spend-
ing, although their 1981 expenditures re-
mained virtually flat compared with last
year. By contrast, Checker Motors,
which has announced that it will cease to
build the boxy taxicabs with which it is
80 closely identified, boosted its 1981
" R&D budget by 77%. Electronics and in-
formation processing companies are
heavily represented when spending- is
measured as a percentage of sales and
in dollars per employee. A newcomer to
the Scoreboard—Telesciences—holds the
top slot in R&D in the sales category.
Cray Research, Amdahl, and Auto-Trol
Technology have taken the lead in R&D
dollars per employee.
.~ Early indications are that the upward
trend in R&D spending will continue in
1982. Companies surveyed by McGraw-
Hill Publications €o.’s Economics Dept.
indicated that they planned to boost R&D
. spending this year by an average of
17%. And with the inflation rate expect-
ed to be 6.5% in 1982, the real increase in
the next Scoreboard could top 10%. =

E
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THREE MEASURES OF THE TOP 15 IN R&D SPENDING _
IN TOTAL DOLLARS IN PERCENT OF SALES ' IN DOLLARS
(millions) - PER EMPLOYEE
1. General Motors.......... $2.250 1. Telesciences ............ 22.1% 1. Cray Research ......... $15.060
2. FordMotor.............. 1,718 2. Kulicke & Soffa......... .- 18.9 2. Amdahl................ 14,851
3 AT&T ..o 1,686 3. Computer Consoles. .. ... 17.8 3. Auto-Trol Technology .... 14.760
4. IBM.................... 1,612 4. Auto-Trol Technology . .. .. 17.2 4. Telesciences ........... 11,130
5. Boeing ................. 844 5. Amdahl. ... ............ 17.0 5. Computer Consoles . .. .. 10.677
6. General Electric ......... 814 6. Cray Research .......... 16.0 6. Applied Materials ....... 9.722
7. United Technologles .. ... 736 7. Floating Point Systems ... 15.3 © 7. Intergraph. . ............ 9,393
[8. DuPont. . ceneneno ... 631 8 0YSBN...vueenenaennn. .. 15.2 8. Onyx&IMI............. 9,039
9 Exxon.................. 630 9. Intel.................... 148 4 9. Apple Computer ........ 8.532
10. Eastman Kodak ......... 615 10. Applied Materials . ....... 14.4 10. Merck ................. 8,462
11, Xerox .................. 526 1. Cordis.................. 14.0 ‘11, Floaling Point Systems .. 8,418
12107 503 12. Intergraph .. ............ 13.1 12. Boeing ................ 8.357
13. Dow Chemical .......... 404 13. Teradyne ............... 12.7 13. Intl. Flavors & Fragrances 8,297
14, Honeywell .............. 369 4. Genrad................. 12.6 14. Cado Systems.......... 8.226
15. Hewlett-Packard ........ .. 347 15. Anderson Jacobson... ... 11.8 15, ERLlly................. 8.210
7 inciudes $1.149 miion spent by Western Elecine Co snd other subsidianes. not reported m AT&T's 10K Data: stm:legohCo«wuas«vmm
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GLOSSARY

Sales 1981: Includes all sales and other
operating revenues.

Sales percent change from 1980: Change
in sales from 1980, restated, to 1981,

Sales percent annual change: Average
annual change in sales, as restated, over the
last five years.* o
Profits 1981: Netincome before
extraordinary items or discontinued
operations.

Profits percent annual change: Average
annual change in net income before
extraordinary items or discontinued
operations, as restated, over the last five
years.*

R&D expenses 1981: Dollars spent on

" company-sponsored research and
development for the year, as reported to the
Securities & Exchange Commission on Form

'~

-

10-K. Excludes any expenditures for R&D
performed under contract to others, such as
U.S. government agencies.

R&D percent change from 1980: Changein
R&.D expenses from 1980, restated, 10 1981.
R&D percent of sales: R&D expenditures
as percent of sales and other operating °

‘revenues. N

RA&D percent of profits: R&D expenditures
as percent of netincome before extraordinary
items and discontinued operations. .
R&D dollars per employee: R&D
expenditures divided by the reported number
of company employees.

Employment percent average annual
change: Annual change in number of
employees, using restated figures, over five
years.*

Data are for calendar 1981 except for those
companies reporting on a fiscal year other

than calendar basis, in which case the annual
data are for the most recent fiscat year
reported as of May 30. Companies included in
the survey are limited to those reporting 1981
sales of $35 million or more and R&D
expenses amounting to atleast $1 million or at
least 1% of sales. With the exception of
companies in telecommunitcations with
significant manufacturing or-research efforts,
no regulated utilities or transportation
companies are included in the survey.

*All rates of change are calculated using a log '

linear least squares method. A rate is
indicated as NA if the rate for the first or last
year is negative or if the rates for two or more
years in the sefies are negative

Data: Standard & Poor's Compustat Services Inc.
NA = Not available

¢

AN

.

COMPANY s SALES PROFITS R&DEXPENSE EMPLOYM'T
1981 Paercenl Pearcent 1981 Percont 1981  Percent -Percent
- milllons change annual mllllon: annual  millions change Percent. Percenl Dollars annual
ot - from change changn 0 from of of per change
dollars 1980 (1977-82 dollm (1977-81) dollars 1980 sales profits employee (1977-81)
AEROSPACE
Atlantic Research ) 93 158 301 4 36.6 29 781 3.1 82.8 1917 NA
Bangor Punta ) 800 5.4 87 44 221 9.5 -12.0 12 215 833 -4.0
Boeing 9788 38 26.2 473 29.0 8441  10.0 86 1785 8357 125
Cessna Aircraft 1060 6.0 14.4 61 78 50.1 4.6 47 827 3232 0.3
Fairchild industries S 1339 477 34.9 64 595 238 1305 18 37.0 1278 NA
Gates Learjet . 565 348 247 22- 254 103 7.7 18 . 46.1 1512 18.8
General Dynamics 5063 9.0 176 124 7.3 1359 150 27 109.5 1678 37
Grumman 1916 108 8.6 20 -3.1 316 148 - 17 154.4 1106 19
Lockheed 5176 164 153 155 66 1000 14.9 1.9 " 64.6 1403 73
McDonnell Douglas 7385 217 204 177 64 215.7 8.4 29 122.1 2905 55
Northrop 1991 20.3 34 48 .65 1922 1067 9.7 4013 6131 34
Rockcor 59 116 221 2 265 21 578 35 87.7 2070 NA
Sierracin ' 61 0.6 33.5 -1 NA 16 11.0 26 -141.4 1324 NA
TRE 128 5.1 13.5 18 45.6 76 99.9 ‘5.9 429 3163 8.0
United Technologies 13668 109 28.1 458 24.8 7358  11.4 54 . 1608 3879 an
INDUSTRY COMPOSITE 49091 12.4 20.9 1668 17.6 23532 159 48 1416 3717 7.1
APPLIANCES
Hoover - 750 87 68 -19 NA 83 7.3 1.1 -44.1 503 -7.9
Magic Chef . 674 6.0 274 16 -6.6 70 179 1.0 433 926 NA
Asece 43 8.7 48 3 NA . 28 57 6.5 -81.3 2852 17
Aival 93 6.9 6.1 8 13 1 112 145 616 1.5
Ronson . 37 -36.7 1.2 2 42 07 -¥M43 9 386 1540 NA
Singer . 2834 © 17 87 38 -16.3 479 46 1.7 124.7 726 -6.4
Whirpool 2437 9.5 6.0 135 46 341 5.1 14 25.2 1767 -3.6
Zenith Radio 1275 75 7.8 16 170 5§77 207 45 3699 2061 4.2
INDUSTRY COMPOSITE 8143 38 7.4 193 0.8 159.7 99 2.0 82,8 1136 4.3
AUTOMOTIVE: Cars, trucks
American Molors | 2589 1.4 22 -137 NA 803 165 3.1 588 3718 NA
cct . 267 a7 11.8 10 299 16  -14 06 15.9 534 - NA
Checker Motors . 123 0.9 08 (] NA 10 787 08 2237 an -10.8
Chrysier o~ 10822 173 . -74 -476, NA 2497 -10.2 23 525 - 2843 -19.2
Ford Motor ‘" 38247 31 42 +1060 NA 17180 268 45  -162.1 4244 5.0
General Motors 62699 86 1.7 333 452 2249.6 1.1 36 674.7 3036 -2.6
intetnational Harvester 7041 -23.6 29 -636 NA 2449 3.2 35 3885 3731 NA
INDUSTRY COMPOSITE 121787 8.1 0.1 -1905 NA 48451 13 37 213 342 13

L
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COMPANY = SALES PROFITS R&DEXPENSE EMPLOYM'T

1981 Percent Pomnt 1981 Percent 1981 Percent - Percent
. . .mlillons change annual mllllon: annual mllllom change Percent Percent Dollars annual
. of from 1:hlnos1 ¢:hlnga1 from of” of por chln%'
! doliars 1980 (1977-81) dollm (1977-81) dollm 1980  sales profils employes (1977-81) .

AUTOMOTIVE: Parts, equipment

Bondix 4393 145 10.4 205 16.8 89.7 133 2.0 43.9 1289 . 26
Champion Parts Rebuilders 63 "NA NA -3 NA 0.9 -9.6 1.4 -34.6 376 NA |
Cummins Engine 1962 17.8 102 100 10.8 582 366 . 30 582 2554 -0.3
Dana 2m 7.4 99 . 116 2.0 36.8 139 - 14 - 318 1045 NA °
v Donaldson , 264 126 16.4 13 . 33 5.7 4.2 2.2 44.9 1558 NA
- Egton (3165 .04 Yoo 82 5.3 941 266 30 1142 1923 -0.9
. Fruehaut 2175 45 34 21 sy 200 83 09 93.8 742 -38
Hayes-Albion 177 -39 -38 - NA 22 -120 1.3 -58.7 760 , 143
Modine Mfg. 181 -10.1 6.3 7 -50 4.4 6.7 2.4 582 1634 -1.6
Raybestos-Manhattan 343 248 60 3/ 274 .45 131 13 149.1 772 20
Sealed Power 304 1890 8.6 21« 106 4.2 5.0 1.4 198 927 3.6
‘Shefler-Globs . . 512 + 13.7 0.7 18 225 5.4 71 1. 305 579 NA .,
Smith (A.0.) 784 130 " 00 . 5 -26.8 20.0 4.2 26 3690 2004 -7.8
Standard Products _ 229 7.2 10.8 6 15 27 146 1.2 476 643 1.0
Superior industries International n 61 213 -7 -4 NA 2.1 55.7 3.5 -50.1 1860 -12.0
INDUSTRY COMPOSITE 53\325 90 7.9 586 -1.9 3509 181 20 59.9 1406 2.7
LYy
BUILDING MATERIALS
Ameron 301 3.0 6.2 16 278 15 60 05 9.2 453 NA
Bird & Son 277 a7 23 -27 NA 25 .68 0.9 80 1101 -11.0
De Soto - 353 47 18 12 -1.9 16.5 15 4.7 136.0 4280 -10.2
GAF 673 07 7.0 -28 NA 8.1 -6 1.2 -28.7 1248 NA
Guardsman Chernicals 68 230 129 2 52 2.3 85 3.4 1238 3074 3.5
tdeal Basic Industries 477 39 7.9 44 47 23 106 05 5.2 548 15
Insilco 685 6.7 13.3 34 121 51 232 0.7 15.0 555 4.4
Intercraft Industries 130 118 149 2 55 1.6 429 13 101.0 656 NA
Interpace 253 1.0 216 9 47 24 211 1.0 278 - 563 20.4
Lilly Industrial Coalings 109 213 16.7 6 310 1.6 4.1 14 271 1757 3.8
Manville . 2186 36 - 119 . 60 -13.7 302 ° -0 14 - 501 1119 NA
Masco ~ 877 144 17.3 68 15.0 124 138 14 140 1240 69
Moore (Benjamin) - 212 107 11.6 10 12.3 30 116 14 290 1944 NA
Owens-Corning Fiberglas 2375 39 12.2 50 -22.1 470 180 ° 20 943 2157 1.4
Pratt & Lambert 149 417 | 148 4 255 24 55% 16 §7.5 1647 7.0
Sherwin-Wiliams 1537 216 94 31 79.6 98 103 0.6 31.1 415 - 33
Sikes 41 a8 21.6 3 73.2 05 5.4 12 14.2 652 NA
U.S. Gypsum - 1491 1.1 54 74 29 13.4 32 _ 09 18.1 754 -3.5
Valspar 153 116 18.8 7 30.9 40 105 26 9.6 3130 7.1
Walter (im) 2017- 29 8.7 19 . 260 88  NA 0.4 46.1 370 -1.9
INDUSTRY COMPOSITE 14360 46 10.1 416 24 . 1753 9.6 12 421 1053 1.1
CHEMICALS _ ' ‘ -
Alr Products & Chemicals 1570 105 14.2 126 18.0 321 6.6 20 25.5 . 1404 17.3
Akzona . 188 127 10.1 12 57 321 139 27 2768 2184 0.3
Aliled 6407 161 26.8 348 276 1520  44.8 24 43.7 2611 16.3
Amoevican Cyanamid 3649 56 10.7 197 7.4 164.1 . 157 - 45 833 3923 ' 1.8
Betz Laboratories . 253 188 172 29 - 197 72 209 29 250 3279 NA
Celanese 3152 121 12.9 144 140 1040 106 28 722 3525 . 12
Church & Dwight 4 127 216 6.7 6 6.0 30 1.7 24 ° 463 5385 1S
Cromplon & Knowles - 243 0.7 5.9 9 . 121 . 43 375 1.8 50.7 1716 -5.2
Detrex Chemical industries 79 3313 4 18.8 1.6, 303 20 355 2683 03
Dexter 523 2.2 148 26 9.2 187 160 36 70.56 3458 3.2
Dismond Shamrock _ 3376 7.3 230 . 230 123 527/ 165 1.6 229 3889 0.5
Dow Chemical o 11873 117 18.8 664 X6 -~ 4040/ 287 34 716 6332 4.3
OuPont _ 22816 660 .223 .1081. 2% €310 -85 28 58.4 3560 : 6.2
* ~ Essex Chemical ~ 173 136 23 - 8 - 14y 27 09 1.5 327 2802 . NA
Ethyl 1757 1.0 8.7 %] .y 376 104 2.1 413 2588 24
Ferro 702 1.0 14.7 26 46 24 . 32 03 9.4 262 4.1 )
Rulier (H.B.) - 328 107 NA 14 NA 80 129 18 45 1830 NA
Grace (W.R.) 6521  ,6.3 12.6 361 25.1 847 216 0.8 15.1 616 8.2
“ Great Lakes Chemical 150 186 215 18 14.1 48 189 3.2 267 4082 18.2
Hercules . 2718 9.4 12.6 136 - 199 G114 149 23 45.0 2696 1.7
Hunt (Phitip A.) Chemical ) 1z . 52 1.6 4 -129 58 44 5.1 1509 . 5563 -0.4
intl. Minerals & Chemical . 1985 10.4 11.7 154 94 141 684 0.7 92 1330 : 2.1
" Koppers : © 2019 46 105 52 8.1 183 114 0.9 35.4 009 2.1
Lawter international - - - 88 75 168 10 63 13 .86 1.5 130 4097 2.4
T - - ] 0 ) . .
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. COMPANY - SALES - PROFITS. R&DEXPENSE . EMPLOYWT

1981  Percont Porcent 1981 Porcont 1981  Percent " Percortt
willioas change snaual mllllm anaual mlmons elmm Percent Percent Dollars amwa!
. ’ .o from ““&l caon_am of ¢ of per _%1
5 o dollars 1980 (1977-31) dollm (1977-81) dollm 1!80 sales profils omploy#o (1977 )
v . I
Loctite . 214 73 204 -5.4 58 156 27 559 2254 104
Lubrizol ' 878  -28 168 92 137 329 185 - 37 357 7760 41
* MacDermid ‘ 61 6.8 132 4 12.0 27 84 45 632 5409 6.4
Mississippi Chemical 392 148 4.4 2 423 1.1 544 . 03 456 665 32
Monsanio 6948 57 1.6 445 25 2206 79 32 496 3844 1.5
Morton-Norwich Products T 958 131 123 53 12.7 243 114 25 458 2312 0.6
Nalco Chemical . - . 687 8.1 118 81 . 304 95 46 374 6409 33
Olin . 2000 - 73 8.2 93 27 388 256 1.9 418 1911 - NA
Pennwalt - 1056 1.2 ios - a7 20 "~ 286 88 25 726 2496 NA
B Peiolte *+ ¢ 207 17 20.6 28 17.0 75 181 25 271 3581 6.4
_ Products Research & Chemical 55 146 16.5 3 207 25 585 . 47 776 3862 NA
Quaker Chemical 107 14.1 138 8 1.4 41 108 38 499 4648 6.6
nacmoﬁ:ammtcm ’ © 950 7.4 88 17 76 64 06 07  .374 1142 4.7
iy Rohm & Haas ¥, 1885 9.3 145 93 236 768 149 4.1 825 . 5709 0.8
SCM L 1938 24 954, 57 - 126 344 07 18 - 609 1248 1.8
Staufter Chemical. . 1726 1.8 9.6 150 6.2 506 139 29 338 4137 . - -0
Stepan Chemical , © 205 298 16.3 7 48 65 308 32 999 7270 34
Sun Chemica! o . 599 165 15.1 s 244 11.4 7.5 19 323 1810 - 38
§ Trioko! S 721 157 208 . 37 213 125 94 17 339 1406 NA
Union Carbide _ 10168 1.7 102 649 17.1 2070 247 20 319 1877 04
. Wilco Chemical ™ - -1292 99 206 39 11.6 163 116 13 423 1964 1.2
‘ " INDUSTRY COMPOSITE 105519 6.6 155 5590 1.8 26352 211 25 474 2879 48
CONGLOMERATES . ,
Avco 2326 106 1.6 7 -9.7 250 462 11 350 960 NA .
Colt Industries . : 2243 36 100 110 10.8 305 214 14 ° 278 1089 2.4
Figgie International 770 14 83 28 208 84 124 1.1 328 . 548 2.1
T y 17306  -6.6 78 695 5.7 5029 04 29 724 1552 NA
Kidde . : : w2849 122 17.6 9 145- . 304 208 1.4 - 306 608 5.3
av 7511 308 301 405 120.4 407 23 05 10.1 768 ‘a7
Lear Siegler : . 1531 75 13.1 76 . 191 © 174 130 1.1 229 725 0.7
- Litton Industries . 4936 16.4 9.1 312 56.9 82.8 9.0 1.7 26.6 1080 NA
Rockwell International . 7040 19 83 292 155 872 -137 12 299 843 - T 28
Signal ’ “ o 5343 117 12.4 214 154 2051 222 38 958 3436 NA
TAW . _ 5285 6.0 132 229 - 100 912 363 1.7 39.9 992 T 12
. Teledyne ) 3238 106 9.9 412 200 505 34.7 1.6 122 1048 0.4
Textron . 3328 03 75 146 36 1074 185 32 737 2192 . .5
Union ) ' 206 5.1 154 5 124 12 71 06 25.7 299 NA
INDUSTRY COMPOSITE 63910 5.4 1.3 3090 173 12807 88 20 414 1343 0.7
- CONTAINERS _
American Can + 4836 0.5 9.t 77 98 45 1.2 09 - 541 - 887 0.8
. all : . 815 167 16.0 29 15.6 7.4 1.7 713 NA -
, Continental . 5194 15 10.1 242 145 410 111 751 .47
©  Maryfand Cup . 647 117 151 7 30 152 10 0 91 41
-Owens-lilinois 3943 1.0 98 154 14.6 28.8 A 565 -84
- INDUSTRY COMPOSITE 15436 2.1 10.2 533 88 194 $9 689 34
. DRUGS o | .
Abbott Laboratdries - 2343 149 170 @ 247 20.1 137 165 49 460 3608 43
_American Home Products ' 4131 88 114 - 497 . 12.9 1154 135 28 232 2343 02 ' N
~American Hospltal Supply 2870 16.9 173 147 16.6 524 - 263 1.8 357 1497 . 48
Baxter Travenol Laboratories 1504 94 158 151 18.8 _67.8 181 45 450 2293 02
Becion Dickinson * 1066 132 153 76 nz 435 11 41 574 2024 45
Bdstol-Myors : 3497 107 122 306 147 1440 120 41 471 -4034 NA
e Chatiem .~ : . "75 332 213 4 " 208 114 74 14 275 2059 NA
R - Cooper Laboratofies . 236 3BT L2001 14 12,6 100 569 42 696 2167 NA
s . FlowGeneral o . 12 453 272 8 582 17 7713 15 217 932 ) NA -
© " {CN Pharmaceuticals 49 -228 83 - 2 NA 194 734 39 913 2004 NA
e Johnson & Johnson - 6390 116 169 468 . 170, 2829 215 52 60.5 3669 8.1
- - Key Pharmacputicaly, - 41 746 766 6 10717 - 20 1076 4.9 342 3487 NA
B Uity (ER)' 2773 84 158 374 132. 2348 170 .85 627 8210 40
S _Marion Laboratories. . . - 119 185 126 8 . -84 1.7 195 9.9, - 1487 7921 NA .
- " Merck : 2029 71 148, 3ge - 108 2742 172 94 " 688 8462 39

- Plael S 3250 73 {22, . 247 mn2 1769 108 54 646 - 4263 03




COMPANY SALES - PROFITS R&DEXPENSE EMPLOYM'T
1981  Perceat Percent 1981 Porcont 1981 Percont Porcont
milioas change annual ullllom anonual  millions change Percent “Parcent Ooflars sanual
of from dm_%‘ change of {rom of - of per chanﬂc
dollars - - _1900 {1877 ) dollan (1!71-81) doliars 1880  sales _ profits  employes (1977-81)
. X2
Richardson-Vicks 1088 171 - 157 83 19.1 29 -869 0.3 35 270 -6.5
Robins (A.H.) 451 43 10.1 44 8.8 28.6 57 63 648 5195 NA
Rocer Group 362 126 18.1 36 14.9 136 205 38 364 2843 NA
Scherer (R.P) = 170 248 112 9 0.2 19 221 1. 22.3 968 - NA
Schering-Plough 1809 - 40 195 179 38 109.1 212 6.0 60.8 4041 14.3
Searte (G.D) 942 139 169 131 30.7 824 189 87 629 5055 4.3
. Smithkiine Beckman 1985 120 23.8 370 385 1639 206 8.3 43 71151 ; 8.8
Squibb Corp 7 1524 142 17.8 a1 -10.8 953 292 63 2319 4144 38
Stering Drug 1793 -54 1.5 130 116 67.1 155 3.7 . 515 2633 1.9
Syntex T 227 22.8 99 254 655 205 9.2 664 6685 1.7
Upjohn 1898 7.8 14.0 182 \17.9 1716 165 9.0 "944  8O15 s °
Wamer-Lambert 3380  -29 7.9 9 -485.7 1148 115 34 12447 2581 NA
INDUSTRY COMPOSITE 46507 96 146 4292 132 24508 163 53 671 4044 32
ELECTRICAL
Acme Eleciric . 52 a8 12.8 3 7.3 33 18 6.3 107.9 2637 54
Ametek . 448 120 10.9 26 10.2 98 210 22 37.0 1400 29
AMP 1234 6.8 18.6 135 14.8 1110 6.7 9.0 824 5649 85
Baldor Electric 160 D4 13.4 12 16.4 27 350 1.7 230 1059 2.7
- Champion Spark Plug 819 2.4 9.1 30 -13.0 123 150 1.5 406 211 1.2
Cherry Electrical Products 90 25 30.1 . 6 16.8 1.2 1104 1.3 205 522 215
Duro-Test 64 51 6.7 5 75 1.4 7 22 298 778 -0.8
ein 416 379 126 13 115 28 272 0.7 221 397 1.8
Electronics Corp. of America ~ . 45 59 8.7 6 21.2 1.8 22 39 308 1778 5.8
Emerson Electric S 3429 n118 151 - 273 152 76.0 147 23 285 1413 4.5
Frankiin Electric 174 113 85 7 7.7 2.6 6.1 15 36.8 772 -0.2
General Electric 27240 9.1 1.9 1652 11.0 814.0 71 3.0 493 2015 1.0
Gould | ~ 1846 145 14.9 86 9.4 959 349 5.2 1.0 3333 33
High Voltdge Engineering 92 4.7 11.4 4 13.2 25 6.9 27 58.6 1271 . NA
instrument Systems ) 14 5.8 78 -8 NA 20 .91 1.8 3550 1000 NA
Jostyn Mig. & Supply 148 3.2 6.7 15 66.3 12 714 0.8 79 600 -8.9
Keamey-National 186  206.3 31.0 7 50.2 1.7 578 09 248 733 o NA . :
Kofimorgen 224 172 235 1 19.7 108 349 48 956 2409 131
Ughtolier A2 163 12.1 3 305 3.0 6.1 26 859 1201 4.1
Lincoin Electric 527 155 125 40 9.5 84 118 16 21.1 NA NA
McGraw-Edison . 2429° 73 493 84 120 28.4 37 12 33.9 835 28.2
Molex 143 177 282 18 2717 8.6 5.9 4.6 414 2784 14.4
Powsll indusiries 57 172 220 3 325 1.6 6182 29 608 3000 - NA
RTE 242 167 .94 7 22.7 24 463 10 36.1 885 7.9
Stater Electric lnc 40 201 5.0 1 -27.3 06 302 15 849 876 1.4
Square D 1144 129 16.8 103 14.1 247 235 22 240 1088 NA
Superior Electric 45 -9.5 12.7 AR 19 1.3 455 30 "112.2 1359 13
Thomas industries 234 28 79 12 10.5 35 242 15 286 1061 -4.9
Faoor an 18.3 229 19 29.8 71 4.4 1.9 37.2 928 7.0
Vemitron 137 89 235 8 30.7 21 7.0 1.5 25.7 709 NA
Warmner Elac. Brake & Cluich 154 1.2 n7 9 8.6 46 156 30 .488 1673 10
Westinghouse Electric - 2368  10.0 1.0 438 . 12.9 2300 237 25 525 1556 1.2
Woodhead (Danief) 53 20.1 143 T4 45 1.2 156 23 «340 1570 31 N
Woodward Govermnor 156  16.1 17.3 o 12 16.2 68 334 44 544 2878 5.9
. INDUSTRY COMPOSITE 61893  10.1 134 3045 -~ 115 1487.1 122. 29 438 1862 2.4
‘Euscmomcs S
~ AV 123 30 338 - 3 NA 51 694 42  -1754 1102 NA
Adams Russell 60 283 258 . . 5 . 392 1.3 514 21 . 249 187 NA
ANec . 3 123 7 - .2 % NA 0.7 162 19 -29.3 990 -8.1
American District Telegraph 427 137 143 ' 24! 8.5 76 283 . 18 333 817 3.3
o Anslog Devices - “156 152 347 .. 5 204 - 115 261 74 2608 4209 217
Anslogtc “83 237 .363 ¢ "9 46.9 87 462 105 992 5819 NA
Andcew .. 14T 278 244 jb 28.5 61 92 45 62.0 2054 9.7
Avantek 82 405 425 10 616 72 645 88 760 4713 29.2
N Aydin 100 - 2.4 235 6 24.8 33 1044 33 524 2072 NA
*  -Bames Enginesring 57 298 50.7 0 49.0 09 1057, 16 3463~ 814 © NA
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COMPANY SALES PROFITS R&DEXPENSE EMPLOYM'T
' 1981 Percent Percent 1981 . Percent 1981  Percent Percent
millions changs annual mllllonx annual m}lllom change Percent Percent Dollars annual
of trom changh change from of of per chamln
dollars 1980 (1977 ) dollm {1977-81) dollars 1980  sales prolits omployee (1977-81)
Cubic 220 162 168 1 119 18 909 0.8 16.6 482 NA
Dynascan 67  30.4 -6.7 3 28 2 25 162 38 83.4 4871 NA
EECO 36 -153 14.6 1 1.6 32 258 8.9 278.1 4544 NA
EGAG 704 139 16.9 34 26.1 10.5 1.0 15 30.8 583 « NA
Edo 13, 157 138 3 61 35 157 34 1075 1907 NA
Electro Audio Dynamics 56 +-29.1 12 3 NA 0.9 -19.7 1.6 -28.8 783 NA
Electrospace Systems 46 358 438 3 485 08 237 18 28.5 878 3.4
Genaral Instrument 825 149 16 2 66 43.0 14.3 45.9 1.7 21.0 542 20
Granger Associales 36 727 14.4 2 NA 13 -303 37 56.4 3190 -4.0
Gulton Industries 156 -0.5 106 2 85 31 3.4 2.0 154.2 943 19
+ Hazeltine . 146 8.8 113 2 113 74 125 49 380.8 NA NA
Intermedics 159 509 50.6 16 52.4 93 929 59 57.5 4441 . 29.6 A
Johnson (E_F) 60 391 26 3 32.2 39 341 6.6 1263 2734 5.8
King Radio 112 152 16.5 8 17.9 103 191 9.2 1358 3429 8.8 .
Loral 213 178 188 21 276 64 113 3.0 31.0 1632 . NA
WA-Com 515  50.7 402 41 62.4 126  91.2 2.4 307 J 1548 15.8
Meditronic 314 160 20.8 42 338 252 320 8.0 602 5258 9.6 "
Methode Electronics 45 .08 129 1 157 0.6 a3 14 74.3 657 23
North American Philips 3030 ¥ 395 18 4 79 118 521 569 1.7 663 1062 9.0
Nuclear Data 48 147 19.0 1 32 0.8 85 1.7 66.3 NA NA
Oak Induslries 507 315 36.6 30 109 8 166 788 33 54.7 1227 147
Paradyne 135 78.4 721 18 175 1.7 843 8.6 66.8 4432 68.7 L
- Penil .40 202 45.6 2 290 1.7 293 41 724 2267 NA
Piltway 399 294 12 34 29 33 242 0.8 9.6 575 NA .
Quotron Systems 88 361 275 12 469 58 336 6.6 468 . 6693 ° 14.0
RCA 8005 -0.1 84 54 253 1935 1.7 2.4 358.3 1626 2.8
Raychem 525 136 328 36 326 458 436 8.7 128.7 5679 s 154
Raythoon 5636 127 147 324 23.0 166.1  28.2 29 513 2172 3.2
ency Eleclronics 71 230 182 8 659 26 79 36 326 2226 NA
Sanders Associales 364 297 278 .22 30.5 192 655 53 878 2677 5.8
Scientific-Atlanta 277 444 39.1 19 455 9.4 102 34 497 1808 + NA
Sensormatic Electronics 51 286 395 10 56.0 1.0 482 19 97 1095 NA
Sierra Research 56  16.7 27.1 2 33.2 1.0 -48 17 59.9 993 16.6
Siliconix 60 91 18.7 0 -43.0 64 -85 107 50441 3182 5.1
Soundesign 160  155° 0.3 3 208 1.3 664 0.8 40.7 2088 -17.2
Spang Industries 53 0.5 93 6 193 0.7 273 13 12.1 "NA NA
Stewart-Warner 329 22 25 15 59 - 9.7 27 29 62.9 NA NA
Telesciences 35 54 4 6.7 -1 NA 78 461 22.1 -965.6 11131 NA ¢
Thermo Electron 210 203 345 8 446 36 326 1.7 436 1155 NA
Thomas & Belts 269 57. 145 33 127 13.1 95 4.9 39.1 4213 5.1
United Industrial 202 222 16.7 11 18.0 24 309 1.2 219 564 NA
Varian Associates 638 152 21.5 2 253 386 136 61 1781.0 3019 10.2
Varo 83 -116 38 7 -11.6 24 317 29 36.8 1540 07
Veeco Instruments 1 55 243 10 198 53 270 48 51.9 2639 NA
watkins-Johnson 132 03 105 7 173 8.5 10 64 1271 3344 2.1
Wells-Gardner Elecironics 79 1768 69.3 6 NA 11 555 1.4 17.4 1732 15.3
INDUSTRY COMPOSITE 27465 128 14.6 1132 13.2 8413 214 3.1 743 1829 5.0
FOOD & BEVERAGE
_ AZLResources 11 Yoz 1.3 NA 1.5 137 13 44.6 NA NA
Ahtair 49 3.8 12.9 2 17.9 0.5 -24.1 1.1 27.2 1353 NA
Amarican Crystal Sugar 384 190 18.1 182 257 23 3386 0.6 13 757 NA
American Malze—Prodt{ds 423~ 23 127 12 149 1.8 143 0.4 14.6 584 1.5
- Amstar 1980  54.1 19.3 73 -30.9 41 207 02 5.5 501 1.2
‘Anderson Clayton 1930 133 10.0 51 13.4 5.3 42 0.3 10.2 295 NA
Asches-Daniels-Midland 3647 302 16.2 176 33.6 3.0 306 0.1 1.7 427 8.7
Borden 4415 -3.9 69 - 160 5.8 19.9 5.4 0.5 125 566 19
CPC International 4343 5.4 1.3 218 13.7 385 7.8 0.9 17.6 1005 2.2
Campbell Soup 2798 93 11.3 130 4.7 22.9 26 0.8 17.6 573 NA
Carnation 3354 36 10.0 172 119 141 185 0.4 8.2 644 NA
Central Soya 1975 129 82 20 116 7.7 100 04 38.7 783 29
" Charles River Breeding Labs 39 123 17.8 5 27.0 0.6 6.0 15 1.6 548 1.4
Chatham 49 38 129 1 339 0.5 -24.1 1.1 43.0 NA NA
Coors (Adoiph) 930 a7 133 52 35 168 *18.2 1.8 32.4 1728 NA -
Dart & Kraft 10211 8.5 10.9 348 8.0 889 616 08 258 1005 1.5
DeKalb AgResearch 652 °© 265 18.1 44 NA 20.5 9.0 3.1 464 3306 NA
Esmark 3076 138 13.7 100 5.2 136 171 0.4 13.1 433 NA
Foremost-McKesson 4133 129 12.9 69 18.9 2.0 1.0 0.0 29 119 0.1
General Foods 6601 10.8 7.2 255 12.1 96.1 216 15 37.7 1814 28
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COMPANY SALES PROFITS R&D EXPENSE EMPLOYM'T
1981  Percent Percent 1981  Percent . 1981 Porcoul‘l _ Percent.
millions change annual millions  annual  millions chan Percent Percent Dollars annusl .
of from  change of change of lrom of of per change
dollars 1980 (1977-81) dollars  (1977-81) dollars 1980  sales piolits employee (19771-81)
Goneral Mitts -~ 4852-4 16 4 14.6 197 152 45.4 2% 0.9 23.1 637 NA
Hershey Foods 1451 8.7 233 80 222 54 188 0.4 6.7 430 15.0
Holty Sugar . 327 585 10.9 15 NA 15 12 05 10.1 588 NA
Hormel (Geo. A) 1434 8.5 6.0 27 105 ., 28 189 0.2 1017 355 NA
Intl. Muttifoods 1088 75 9.0 28, 74 16 -238 0.1 5.8 203 05
Kellogg 2321 7.8 1.3 205 1.0 148 448 2.6 71 721 0.0
& . McCormick . 660 251 17.0 30 142 39 476 0.6 13.0 598 6.3
Nabisco . 5619 4.2 9.1 266 19 292 232 0.5 1.0 483 MRS
Pilisbury 3302 89 237 120 183 213 98 0.6 178 355 NA
Pioneer Hi-Bred International 478 178 176 63 206 14.7 17.6 31 . 231 6544 17
Quaker Oats 2600 8.1 14.9 105 12.2 271 178 1.0 258 877 . - 27
Ralston Purina 5225 7.2 8.9 184 56 281 124 05 152 445 & NA
Schiitz (Jos.) Brewing 882 1.7 -1.4 21 NA 1.6 0.0 0.2 -7.8 327 NA
Shaklee 455 105 179 25 . 07. 62 240 14 253 4133 8.4
Staley (A.E.) Mig. 2006 211 19.1° 106 56.8 90 286 0.4 85 2125 0.3
U.S. Sugar 247 NA NA 39 NA 1.7 400 0.7 46 220 16.2
Universal Foods 434 146 14.7 14 23 41 108 0.9 30.0 1134 88
INDUSTRY COMPOSITE 84682  10.3 1.6 3557 128 ster 197 0.7 16.3 761 1.1
FUEL
Agway 3828 440 246 21 153 25 100 0.1 120 NA . NA
Ashland Od 9262 141 19.4 -90 +12.9 208 467 0.2 23.1 805 05
Atlantic Richfleid 27797 168 278 1671 278 1726 248 0.8 103 3185 16
Cities Service 8546 148 217 286 230 297 980 0.3 104 1470 2.7
Exxon 108108 44 207 5567 26.7 630.0 288 0.6 13 3500 10.6
Farmland Industries 5518 163 17.1 7 L NA 41 263 0.1 60.7 396 NA
Gulf O 28252 6.7 13.9 1231 17 4 191.0 425 0.7 155 3265 -01
Kerr-McGee 3826 100 180 211 180 9.7 102 0.3 46 866 00
- Mobil : 64488 76 21.0 2433 30.2 178.0 245 0.3 73 .862 08
Occidental Petroleum 14708 179 28.1 722 1172 728 146 0.5 10.1 1527 8.7
Phillips Petroleum 15966  19.4 28.6 879 15.1 1180 405 0.7 13.4 3420 48
Sheti Ol 21629 91 - 234 1701 252 1940 252 0.9 1.4 5205 2.6
Standard Ol (Calit.) 44224 93 228 2380 28.9 1829  38.0 0.4 7.7 4226 3.2
‘Standard Oil (Indiana) 29947 146 249 1922 200 150.0 389 0.5 7.8 2557 66
Standard Oil (Ohio) 13457 217 39.2 1947 848 538 1198 0.4 28 949 201
Sun Co. 15012 eds'o 251 1076 28.1 50.0 389 0.3 46_, 1110 NA
Toxaco §7628 126 225 2310 333 1550 303 0.3 67 2323 13
Tosco 3431 437 357 23 229 9.2 474 0.3 408 2908 12
Union Gl Co. of California 10746- 76 19.7 791 25.2 370 - 46.2 0.3 47 1907 41
i INDUSTRY COMPOSITE 486375  10.4 223 25269 283 22611 329 0.5 89 2287 4.2
INFORMATION PROCESSING: Computers
Amdahi Corp 443 123 193 27, -9.9 7517 203 170 2807 14851 NA
~  Apple Computer . -335 1858  237.1 ag 2509 210 1878 - 6.3 532 8533 NA
Burroughs 3318 161 s 149 -17.0 1760 143 " -53 1182 2631 60
Cado Systems 46 345 .820 6 1135 28 670 6.1 505 - 8226 NA
Computer Automation 76 69 15.1 2 -23.1 72 -A7 9.6 439.1 6305 9.6
Control Data 3101 121 205 170 - 292 201.9 104 6.5 1189 3835 8.5
Cray Research 102 673 75.8 18 105.0 163 842 160 89.4 15060 529
Data General 737 127 306 . A 10.7 746 136 101 1827 5099 14.4
Data Terminal Systems . 118 104 558 -3 NA 6.0 57 51 -2036 3007 495
Digital Equipment 3198 . 351 3 343 332 2512 348 78 732 3987 . . 15.4
Docutel 77 448 307 7 61.1 25 1163 33 364 40" 05
Electronic Associates 47 7.3 156 1 137.4 22 208 46 2217 2251 6.8
Evans & Sutheriand Computer 46 339 55.0 9 84.5 39 867 8.4 41.1 6066 345
. Floating Point Systems 58 365 328 6 43.9 88 920 153 1392 8418 1865
General Automation 125 0.7 10.8 0 NA 48 .438 38 -15236 2578 NA ]
" Hewlett-Packard 3578 155 28.4 312 279 3470 276 9.7 1112 5422 16.3
Honeywel 5351 87 16.7 256 191 3688 248 69 1439 3808 6.3
intergraph . 91 613 75.§ 8 103.0- 120 930 131 1449 934 NA
intl. Business Machines - 29070 109 12.3 3308 5.4 1612.0 61 .55 “48.7 4542 NA
Management Assistance 332 9.4 212 7 -12.4 152 420 486 2232 2702 16.9
Modular Computer Systems - a7 75 12.3 1 -23.2 86 22 94 T44.4 6828 85
Mohm Data Sciences 287 100 18.0 18 54.6 168 243 58 91.0 3140 NA
3433 33 10.9 208 4.6 2292 140 67 1101 as2e 1.9
PrlmoCotmum . 365 -ﬁfl 65.3 38 80.6 275 35.0 75 730 5038 46.4
- Spery 5422 4134 13.7 3 20.1 3365 202 62 1075 3638 1.8
Tandem Comptrters 200- . 912 12486 27 227.1 178 1030 (X} 67.2 6532 1038
13.0 158" 5311 9.4 N8 183 (¥ 724 431 7.6
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COMPANY SALES PROFITS R&DEXPENSE ' EMPLOYM'T
1881 Percent Parcent 1981 Percent 1981  Percent Percent
nmillions change annual mllllom annual  millions change Percast Percent Dollm snnual
of from chlnﬂn change of from of of per chan _%‘
dollars 1980 (1877- dollan (1977-81) dollars 1980  sales profits employes (1977-81)

INFORMATION PROCESSING: Office equipment

AM Intemational 653  -53 NA 102 NA 164 335 25 161 1232 NA
Bary Wright 145 164 229 13 360 27 211 19 213 1262 NA
Bell & Howell 701 9.6 150 17 52 355 170 5.1 2050 3156 -3.6
cPY . 101 710 68.0 13 758 42 1105 4.1 332 4184 46.8
/ Disboid a6 112 203 29 554 44 140 1 150 680 4.8
Lanior Business Products ) 303 197 35.9 26 394 4.7 1428 15 18.4 1163 215
NBI 58 765 1278 7 4360 “24 959 41 33.1 2985 NA
Nashua 654 26 128 9 99 120 . -272 18 128.1 1803 24
pitney-Bowes 1414 124 254 70 174 ‘311 41 22 448 1163 109
' Savin . 435 . 219 353 2 NA 188 1320 43 8517 3205 485
Standard Register 318 101 14.1 15 183 39 108 1.2 25.1 883 29
wang Laboratories ) 856  57.6 60.2 78 733 669 824 78 85.7 4240 NA
Xorox 8691 6.0 143 598 84 526.3 . 208 6.1 88.0 4350 3.7
INDUSTRY COMPOSITE 14716 9.3 17.9 m 132 7202 248 5.0 946 3324 5.1
INFORMATION PROCESSING: Peripherals, services
LY .
American Management 6 122 332 -1 NA 51 9.9 78  -6853 NR NA
Anderson Jacobson - 50 19.7 241 2 164 59 51.6 118 3353 6733 13.2
Apphed Data Ressarch 52 408 ne 3 3.1 61 318 117 199.2 7626 . NA
Applied Devices . 36 -60 74 -5 NA 24 -3 6.7 510 3131 NA
* apptied Magnetics 74 07 165 6 248 34 204 46 563 1249 NA
Auto-Trol Technology 46 -8.8 41.2 -3 NA 80 209 172  -2432 14761 NA
Automatic Data Processing 558 226 235 47 19.7 . 185 342 33 39.1 1204 NA
- Boehive International - 39 205 212 4 57.4 22 572 5.6 535 4902 NA
Bolt Beranek & Newman 55 174 20.9 1 NA 19 2249 35 205.3 1490 164
Centronics Data Computer 121 -53 227 -25 NA 6.9 420 5.7 -28.1 3068 16.8
Computer & Commun. Technology . 62 334 ... 234 6 58.9 51 346 8.3 82.1 5099 NA
Computer Consoles 51 14.8 38.2 6 711 90 952 178 1434 10677 225
Compulervision 2711 417 803" 36 1087 273 447 104 763 7181 NA ‘
Comshare 83 170 539 4 309 62 294 75 1582 5116 NA
Data Card- 75 137 347 6 476 28 662 38 44.7 1735 12.6
Dalapoint 396 243 40.1 49 538 347 7 247 8.8 712 5091 ‘ 25.3
Dataproducts 270 498 - 217 17 -05 153 102 5.7 62 3132 104
Decision Data Computer 50 149 88 1 -6.5 15 242 31 113.0 1661 - p a7
Dyatron 42 213 268 4 NA 1.7 267 41 452 3851 5> NA
Dysan 104 657 930 5 51.9 159 461  152. 3076 6102 L NA
Electronic Memories & Magneucs 106 78 75 1 -17 4 7.6 244 7.1 5093 2523 NA
General Binding 150 7.2 159 8 244 23 45 15 30.6 844 , 26 .
Informatics 150 194 18.6 5° 685 6.7 137 4.4 1306 2477 < NA
Kroy . 37 952 9.6 6 276.6 15 854 40 257 3074 NA
MS! Data . 56 224 12.1 3 14 33 642 /5 9 95.1 3738 < NA
National Computer Sys. 50 171. 186 3 - 87 26 ;. 3167 51 . 904 NA NA
National Data 76 258 227 8 326 09 .-l 1.2 1.7 ass NA
New England Business Service 79 240 26.3 7 “178 09 756 1100 131 674 24.1
Onyx & IMI 41 1828 NA 4 NA 3.2 2390 78 89.8 9040 NA
. Printronix 52 418 834 5 1081 09 -29.1 1.8 199 1048 NA -
; . Ramtek 35 401 43.7 2 72 35 167 100 2134 8045 NA
Recognition Equipment 13 16.2 148 -8 NA 121 44.0 9.2 -148.4 5510 52
¥\ Reynolds & Reynolds 212 0.9 18.0 7 -7.0 48 TI9 22 669 1430 5.8
Scope : 74 130 176 0 -428 35 207 48 18717 NA NA
\ Shared Medical Systams 130 235 302 17 249 106 286 8.1 635 6708 NA
\ Storage Technology 922 528 518 82 565 537 367 58 652 3533 38.4
\ Sykes Datatronics 45 878 771 8 126.1 41 978 9.0 519 5731 722 -
: System Industries 63 658 40.4 5 995 28 488 45 620 6188 . 16.3
' Tab Products 89 72 16.6 3 171 1.5 2040 1.6 40 1269 7.2
. Tandon 54 1379 1541 5 1738 29 1990 . 53 63.7 1993 NA
i Telex 178 136 115 8 5.0 9.1 23 5.1 1128 2337 74
4 Triad Systems 78 387 84.0 g9 I IREE 53 418 6.8 61.4 4880 733
Tymshare ©289 228 292 16 211- - 160 308 5.5 102.1 4052 NA
! Verbatin : 54 74 38.9 1 18 21 -46 39 2075 1499 248
| Wyly 147 245 214 6 313 23 -80 1.6 385 1314 NA
" INDUSTRY COMPOSITE 5600 268 29.3 ags 357 - 3441 342 5.9 M2 3284 . NA
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COMPANY  SALES ' PROFITS R&D EXPENSE EMPLOYM'T

1981  Percent Percent 1981 Percent . 1981 Percent Percent
mitlions change annual mllllon: annual mllllonz change Percent Parcent Dollars annual

of from c:lun:k1 t:mnq'1 - from of of per cham]n
dollars 1980 (1977-B1) dollm (1977-81) dollm 1980  sales profits employes (1977-81)

INSTRUMENTS. Measuring devices, controls .

Accuray 109 55 10.8 3 162.1 78 28.5 7.2 2475 4253 -0.6

American Sterilizer 244 18.4 15.1 12 254 83 391 3.4 72.2 2256 23
Badger Meter 64 103 36 1 -25.6 17 6.8 26 147.6 1416 19
od 45 212 156 1 210 30 663 6.7 2508 4202 6.5
Bard(C.R) 330 338 216 23 220 80 600 2.4 356 1304 NA
Bausch & Lomb N 533 107 18.2 - 47 158 210 259 39 44.5 2061 ’ -0.4

O Bio-Rad Laboratories 50 9.2 314 2 227 34 12.0 6.7 166.7 4618 17.1
" - Bowmar instrument \. 43 9.9 379 1 26 1.4 1100 33 2439 1226 292
Cetec J’“’ 57 12 128 1 18.4 14 152 25 1248 2621 9.8
Cobe Laboratorfes . —~- 97 48 20.9 6 203 88 49 9.0 150.9 5759 8.2
Coherent 69 134 30.9 2 8.8 .49 175 7.0 298 6 4198 221
Comprigraphic 278 03 21.5 -7 NA 132 -118 47 -1980 3043 11.7
Computer Products 3 173 279 3 29.6 24 357 69 795 3241 NA
Dentsply International 200 -0.6 74 1" 21.0 43 6.0 21 39.6 NA NA
Dickey-John T 40 143 13.8 2 375 1.7 -0.1 4.4 109.0 2081 NA
Dynatech 52 247 320 4 317 3.7 485 71 102.3 3695 NA
Esterline 234 -4.0 17.7 20 62.1 98 256 42 498 2685 NA
Finnigan " 63 460 276 0 -20.0 6.1 1136 9.7 16925 5450 238
Fischer & Porter * 191 32 9.9 1 -31,2 10.1 2.9 ‘5.3 749.4 2577 -3.6
Fluke (John) Mig. 140 4.3 233 8 175 147 188 10.6 173.8 5504 NA
Foxboro 607 192 133 45 73 369 270 6.1 823 3076 50
Gelman Sciences 38 -117 18.8 6 39.6 2.1 17.2 5.6 36.0 3275 6.2
General Signal 1702 © 119 18.1 17 25.4 636 247 a7 54.3 2392 NA
Genrad 169 7.4 261 3 21 213 500 126 7253 7888 14.4
Gaeibar Sciéntific 93 251 49.3 -9 747 67 257 7.2 753 5143 324
Healh-Chem 72 76 8.0 3 113 1.1 446 1.5 39.6 NA NA
instron : 58 07 19.4 1 47 38 136 6.7 355.9 4002 75
Instrumentation Laboratory 123 23.7 245 -5 14.7 114 15.2 93 216.5 4565 14.8
itek 312 56 225 6 229 126 101 4.0 208.9 2673 17
Johnson Controls 1128 16.9 31.4 48 14.2 160 219 14 ° 332 799 NA
Kratos ’ 50 8.4 239 3 233 36 -138 7.2 1153 3876 . NA
LFE 79 -3.8 8.2 1, -6.8 15 544 1.9 159.2 814 “NA
Liebert 106 464 493 5 45.1 186 345 15 293 1579 NA
MTS Systems . . 65 -34 20.1 4 6.5 3.0 -38 47 853 3551 7.7
Mark Controls 274 4.1 257 5 ©-11 4.7 2.7 17 949 947 28
Mark Products 69 639 55.9 10 70.1 1.1 1639 16 17 1130 323

. Measurex 120 -1.9 17.0 2 185 73 156 6.1 3475 3329 100
Milipore 254 90 21.0° 10 -54 17.2 7.0 6.8 174.4 4462 NA
Mine Safsty Appllances 324 6.1 12.1 21 « 126 7.5 75 23 365 1193 0.3
Moog _ 155 14.7 203 10 38.0 68 343 4.4 66.4 2326 8.9

. Moore Products 65 13.0 192 8 129 32 207 49 526 NA NA
* Narco Scientific 72 33 156 2 -3.4 17 -1.1 24 69.9 1688 3.4
Natlonal Patent Development 78 6.8 134 0 NA 40 556 52  1002.8 2884 NA

> Nicolet Instrument 77 378 464 5 433 66 501 85 137.2 6777 33.1
Optical Coating Laboratory 53 142 20.6 1 34 4.0 93 7.5 3678 3351 73
Perkin-Eimer . 1116 120 265 78 328 71.0 145 64 , 909 4610 92
Puritan-Bennett 113 124 17.9 7 29 59 702 52 898 2828 9.2
Ranco . 179 00 9.5 2 -290 23 49 13 116.4 404 0.5
Robertshaw Controis 352 0.7 7.0 8 -4.0 7.4 8.9 2.1 94.1 850 -4.7
Sargent-Weich Scientific 82 2.0 8.5 5 59 1.1 4.1 1.4 209 1186 . . NA
Simmonds Precision Products 139 5.0 21.6 10 342 34 45 24 34.7 1125 NA
Specira-Physics 136 -28 303 3 -3.0 119 148 88 474.4 5678 NA
Stryker 43 18.7 175 4 27.0 16 393 36 40.2 2843 12,5
Sun Eleciric 177 -9.0 134 -1 NA 55 193 3.1 -740.3 1618 06
Sybron 647 0.4 9.1 25 0.2 219 22 34 89.0 1513 NA
Talley industries . 377 -49 08 -4 NA 486 71 12 -106.8 707 NA
Tektronix 1062 93 243 80 17.4 91.1 17.2 86 113.7 3793 © 129

* Teradyne 160 3.0 25.9 “ 2.7 203 221 127 4766 6668 19.2
U.S. Surgical . 112 © 297 430 12 47.1 1.3 857 1.2 1.3 768 217
Vishay Intertechnology 37 0.9 18.0 2 6.2 08 -58 21 49.6 769 0.5
Visual Graphics 39 216 23.6 1 8.4 06 -200 15 51.2 993 94
Wavelek 45 171 223 2 118 49 163 109 238.8 4702 11.8
Westem Padific Industries <220 -116 18.3 30 28.4 56 -3.0 26 18.7 1407 NA
Whitehall - 54 18.3 16.7 5 35.2 1.0 2915 1.9 20.7 696 09
INDUSTRY COMPOSITE . 14106 88 18.6 740 174 ‘6475 178 48 875 2571 6.3
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COMPANY SALES PROFITS R&DEXPENSE EMPLOYM'T
: : 1981  Percont Percent 1981 Percent 1981  Percent Percent
/ milliens chanje annual millions annual  milllons changs Parcent Percent Dollars annual
/ af from chann‘: ' of change of from of of por cham}a
doflars 1980 (1977-81) dollars (1977-81) dollars 1980  sales  profits employee (1877-81)
LEISURE TIME
AMF 1272 . 50 7.6 67 166 242 170 19 359 1133 NA
Anthony Industries : 226 173 283 3 -40 1.1 NR 05 332 407 * NA
Bally Mig. 866 270 398 82 NA 44 375 0.5 5.4 461 NA
Brunswick 1085 136 6.0 43 <102 255 157 24 60.0 1204 NA
Coachmen Indusiries 206 640  -156 2 NA 15 256 07 75.5 592 NA
Coleco fildusiries 170 93 9.9 8 57.4 56 315 3.1 722 1856 69
Coleman 359 195 75 20 33 49 405 1.4 24.4 1144 2.7
Easiman Kodak 10337 6.2 153 1239 168 6150 183 6.0 496 4509 24
Fleetwood Enlerprises 428 94 -88 2 376 48 -139 11 1959 759 -14.2
Golden Nuggel 239 3277 543 . 31 957 22 NM 09 7.2 590 NA
Hasbro Indusiries 105 5.0 115 4 455 29 226 27 64.9 NA NA
Hufty 232 23 159 6 12 4 19 226 08 30.6 606 4.0
¥ el Toy 217 533 125 12 NA 74 -83 34 60.0 NA NA
Kimball Inlernational 248 155 177 15 10.0 25 758 1.0 16.3 473 21
Leisure Dynamics a6 18 26 - -2 NA 09 -33 1.9 -42.4 NA NA
Maltlel 1134 239 28.8 39 0.6 24.6 8.4 22 62.9 NA NA
Mego International 67 -36 4 31 -27 NA 1.2 -537 18 -4.5 570 NA
Mitton Bradley ~ 3g 93 196 20 155 14.6 54 38 73.1 2867 8.9
Nortin : 221 20 17 10 NA 21 45 1.0 212 563 -10.5
Oulboard Marine- 796 157 45 27 228 234 .47 29 86.7 . 2250 9.1
Polaroid 1420 22 65 31 -22.1 1214 65 86 3904 7233 1.3
Tonka 105 40 13.7 7 NA 1.8 182 17 26.0 868 NA
Wurlitzer . 85 -109 0.2 -6 NA 24 -6 28 -39.1 1036 7.6
INDUSTRY COMPOSITE 20253 87 128 1615 - 12,7 896.1 146 44 §5.5 3208 NA
MACHINERY: Farm, Construction
Atiis-Chalmers 2042 11 75 -29 NA 651 318 32 2257 2431 -0.2
Amwerican Hoist & Derrick 574 66 116 . 20 94 42 290 07 20.6 591 0.5
Barber-Greene 227 04 96 3. 153 .27 86 12 86.9 889 -5.3
< Bucyrus-Erie 496 29 21 38 8.1 20.0 47 4.0 53.1 2970 06
. CcMmi : 167 460 224 5 99 31 371 18 675 1475 NA
Calerpilar Tractor 9155 65 113 579 54 226.6 13.2 25 39.1 2637 1.5
Deere 5447 04 1.6 251 -18 2400 "~ 38 4.4 956 3943 1.1
Dover 1026 228 257 96 267 8.6 433 08 89 637 12.0
Dynamics Corp. of America 153 5.0, 54 6 131 1.2 43 08 211 549 2.6
FMC 3367 5.0 120 177 8.6 1058 126 3.1 599 2717 . 0.4
Harnischleger 654 18 98 29. 7 179 250 27 61.7 . 2598 -4.1
Hesslon 280 160 18.9 -5 NA 44 215 .16 -91.0 1419 0.1
Penn Virginia 65 349 188 .3 Shéa 09 316 14 274 1379 NA
Portec _ 221 -118 14.1 . 8 14.4 29 74 13 36.7 179 NA
Roper . 428 19 3.2 6 -23.6 88 -6.0 2.1 139.2 1512 NA
- Steiger Tractor - 148 224 138 6 NA 29 5286 20 469 3651 3.6
Toro 247 382 16 5 -13 NA 90 19 36 D4R 3378 9.1
Valmont Indusiries 216 415 23.0 10 378 30 500 14 298 1630 15.4
INDUSTRY COMPOSITE 24912 39 ns 1191 46 7269 1.2 2.9 81.1 2679 1.8

+ MACHINERY: Machine tools, industrial, mining

A ,
Acme-Cleveland 401 11 168 8! 207 36 23 09 32.6 624 | 1.8
Applied Power 169 .99 3.7 5 29 21 326 1.2 " 40.6 998 9.8
ARO 94 103 108 6 05 13 177 1.4 21.4 690 . . . 10 '
Briggs & Stration 569  -19.7 12.8 25 2.9 48  -9.0 08 19.0 583 4 2.6
Brown & Sharpe Mg. 205 97 185 6 233 67 472 32 1102 1551 ¥ §
Chemineer 39 54 124 3 177 06 385 1.5 219 1325 e ar2 :
Chicago Pneumatic Too! 478 0.9 12.2 6. -9.5 6.5 -13.9 1.4 113.6 © 889 <« 7§ 7.9
Cincinnati Milacron 934 145 172 61 338 310 354 33 510 2219 : 1.2
Ctark Equipment 1360 -113 1.0 30 7.4 256 _-5.1 1.9 854 - 1610 7.6
© Combustion Engineering 3810 211 16.7 147 215 473 (184 12 321 1014 ) 10
Cooper Industries 2861 227 32.0 241 ar3 235 0.8 8.8 600 . 13.0 :
Cross & Trecker 409 15.1 24.0 4 426 4.5 8 "1 11.0 980 : 7.5 N
Duriron 145 3s 11.4 10 . 164 29 200 20 288 1253 - 06
Ex-Calt-O S 1125 102 24.4 57 172 209 2384 19 3668 1264 12,5
Fansteel _ 227 96 22.1 13 332 25 1.6 1.1 198 1018 1.1
Far §2  -107 99 1 -12.2 1.7 9 33 2808 2039 2.0
i <
i
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American Standard ) 2471 76 - 9.2 1 69 240 -111 . 215 562 -19
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COMPANY SALES PROFITS R&DEXPENSE PLOYM'T
1981  Percent Percent 1981 Percent 1981  Percent Percent
millions changs annual mllllons annual  millions change Percent Percent Dollars annual
- of from chamL1 change of from of ol per change
dollars 1980 (1977-81) dollm (1977-81) dollars 1980  sales profits employee (1977-81)
Glddings & Lewis 393 7.4 23.0 35 44.1 2.0 27 0.5 58 457 6.1
Gleason Works . . 240 1.1 12.4 9 -5.0 6.0 427 25 67.8 1283 NA
Goulds Pumps 309 19.2 12.3 26 9.9 33 337 1.1 12.7 838 42
Graco 130 . 110 19 7 -6.0 54 132 4.1 73.7 3085 28
Hurco Manufacturing 4 552 67.4 2 178 1.6 . 249 3.6 73.3 3626 ’ 400
Hystor 584 73 6.4 34 -0.1 106 116 18 31.1 1581 3.4
IMC Magnetics 52 3.6 14.9 2 138 16 .373 3.2 66.3 1193 NA
Ingersoll-Rand 3378 13.7 125 193 125 1286 150 3.8 665 2715 0.2
lonics 54 207 16.3 2 5.0 2.3 8.1 43 1145 3817 5.1
JLG Industries 64 5.5 273 3 10.6 1.7 his.a 26 640" 1756 19.5
Kukicke & Sofla Industries 40 -196 35.1 2 29.0 76 333 189 306.6 7179 289
Lodge & Shiplay 52 19.0 20.7 2 39.2 06 212 1.1 254 NA NA
Manitowoc 297 71 7.0 30 13 16 398 0.6 6.1 461 232
Materials Research 72 0.5 42.4 © 2 354 3.5 447 4.9 150.0 4875 NA
McNeil 222 -0.1 9.9 6 6.5 15 237 07 26.4 365 NA
Mechanical Technology 51 159 254 3 33.1 12 97 2.4 36.2 1527 CNA .
Midland-Ross 907 -0.1 19.3 25 33 89 -1 1.0 36.2 643 7.1
Mitton Roy 63 13.7 15.3 4 89 28 233 a5 69.4 3141 26
Murray Ohio Mig. 332 12.7 110 9 .28 45 98 1273 22
Nordson 159 6.8 2 10 9.9 96 367 3858 258
Oilgear 39 8.0 18.6 3 18.9 1.2 50 1606 17 .
Pacific Scientfic 74 18.4 309 8 293 23 328 2625 195
Package Machinery 58 1.2 54 1 -34.7 0.8 -1.9 948 18
Pak_ 169 201 26.1 25 324 62 112, 1946 16.9
Paxalt a 49 -0.8 343 -2 NA 0.6 -04 729 NA
Peabody International 424 9.5 9.2 3 -22.1 1.1 158 204 NA
Raymond 93  -181 132 6 10.4 30 271 2312 2.5
Research-CottreN 465 226 19.2 12 51 2.9 8.7 935 . 71
. Rexnord 1130 43 10.8 39 \.56 152 186 902 08
Robbins & Myers 250 289 309 13 &7 23 8529 5§22 170
Selas Comp. of America 63 2.8 5.1 -4 'NA 08 -51 1476 0.5
Standun 47 454 36.0 2 307.4 0.9 N5 1572 164
Sulair 179 15.9 249 3 9.6 9.9 851 5811 NA
Sundsirend 1046 129 122 95 26.4 269 74 1674 23
Timken 1427 6.6 100 101 60 162 186 773 2.4
Yorin / 93 8.1 68 2 5.7 . 28 0.0 1692 -4
Twin Disc 210 06 16.4 9 36 40 -115 1.9 470 1388 13
Unimation 55 521 30.6 2 16.4, 22 45 40 . 1139 2670 . NA
Union Spodal .- 103 -14.3 3.9 0 -64.5 | 46 06 45 28165 1848 NA
INDUSTRY couPosnE 26293 a9 18.1 1387 136 | 4045 148 1.9 asy 1370 a
METALS & MINING
Aluminum Co. of America 4978 3.1 106 296 13.2 839 15.2 1.7 28.3 1890 -0.4
AMAX 2799 -5.1 228 231 431 305 151 1.1 13.2 1531 7.4
ASARCO 1532 -15.7 127 50 -1.4 65 74 0.4 130 - 522 . 06
BiW Cable Systems 43 94 18.3 2 527" 14 394 33 608. 2252 NA
Bush Wellman 199 55 195 19 247 - -39 43 20 205 1691 73
Cabot 1623 1586 37.1 110 40.7 266 16.0 16 241 3455 62
Guif Resources & Chemical 361 90 " 179 13 9.5 *3.7 330 1.0 129.4 1315 47
Harsco 1158 89 14.1 62 8.1 22 15 0.2 36 142 28
Kaiser ABhinum & Chemicals 3226  -75 9.7 133 . 9.1 202 116 06 15.2 770 23
Kennametal 380 165 23.3 34 227 103 43.3 27 305 1491 148
Phelps Dodge 1439 .01 12.4 59 446 103 212 0.7 178 704 1.2
Porter (H.K)) 631 37 76 8 83 42 121 07 50.6 NA _NA
Revere Copper & Brass 821 0.7 7.8 9 -1.4 277198 03 28.5 410 NA
" Reynolds Metals 3481 47 1.0 87 45 307 -32 0.9 35.4 1000 0.5
- Times Fibet Communications 120 196 498 7 69.6 49 ..2717 4.1 70.4 4848 28.5
Tiangle Industries - - 314 7.8 10.4 3 8.9 30 5.7 1.0 103.1 1199 " NA
INDUSTRY COMPOSITE 23104 -2.2 13.7 1122 22.1 2451 138 1.1 218 1239 3.1
MISCELLANEOUS MAN UFACTURING , .
ACF Industries 839 99 . 8.4 48 70 82 254 08¢ 173 672 57
Acme General . 52 16,7 1.8 1 -36.2 09 45 1.7 1221 1679 NA
" Abany International 378 29 103 28 14,9 107 54 28 38.2 1678 01 :
Allegheny intemetiona! 1908 10686 39.6 83 §3.7 231 1878 1.2 28.0 438 NA
Amerace ¢ - 320 14 49 10 -1.4 86 66 27 84.6 1668 NA
American Filtrona 94 1.8 20.3 -8 142 1.1 NA 12 17.7 1087 NA
American Seating 100 83 15.1 '3 425 16 139 15 642 1073 NA
1.0
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COMPANY SALES PROFITS R&DEXPENSE EMPLOYM'T
' 1981 Percent Psrcent 1981  "Psrcent 1981  Percent Percent
, millions change annual mililions annual millions change Psrcent Parcent Dollars annual
\ of - from ¢:han|L|1 of change of {rom of of per chln%e1
“ A dollars’ 1980 (1977-B1) dollars (1977-81) dollars 1880  sales profits employee {1977-81)
Anderson Gresnwood 54 124 18.6 6 326 12 -200 23 219 1698 *NA
Application Englneering 42 35 15.4 1 67 07 4486 1.6 67.0 1029 14.2
Applied Materials 77 119 38.8 2 416 112 382 144 5839 9723 26.2
Amstrong World Industries 1376 40 [54 47 (¢]:) 42.0 123 31 89.2 1894 -1.4
Automatic Switch 162 9.5 15.1 20 177 81 1.0 5.0 400 4500 NA
Avery International 638 3t NA 27 NA 11.8 89 18 443 151 2.2
Barnes Group 463 68 11.9 5 -139 13 265 0.3 255 173 1.0
Black & Decker Mig. 1431 05 16.6 66 ‘82 305 137 21 46.4 1612 3.1
Borg-Warner 2761 33 78 172 106 66.5 41 24 38.6 1181 9.4
Braun Engineering ° 56  26.2 16 -1 NA 29 318 52 4468 7250 0.4
Butler Mig. 433 9.7 35 13 92 34 204 08 25.7 794 -2.6
Ceonturi 61 9485 _ 788 4 NA 11 287 1.8 26.7 4448 NA
Y/
Chromatioy American 1073 9.t 7 133 44 16 1 4.2 22 04 97 232 NA
Commercial Shearing 232 -06 9.3 13 29 36 309 15 27.2 1200 2.8
Compudyne 84 93 19.4 2 405 16 353 2.0 102.8 1037 NA
_ Condec 327 19.1 98 2 -30.0 52 6.7 16 2338 1033 -0.2
Conwed 101 -5.6 79 1 230 29 100 2.8 425.4 1682 NA
Corning Glass Works 1599 45 96 97 21 913 160 57 937 3054 ° 0.5
Crane 1611 55 97 54 2.2 108 49 0.7 20.1 697 NA
Data Packaging 37 -0.5 1.7 0 35 08 379 22 519.9 885 3.6
Dayco . 787 9.8 75 9 -14 1 156 133 20 1729 1489 3.6
Dennison Mig. 570 15.7 119 <30 109 105 192 1.9 35.1 1172 24
Ouai-Lite 41 103 217 0 NA 08 -231 19  -1635 1245 NA
Eldon Industries 50 83 14.5 3 5.2 08 355 16 315 1147 -1.9
Embart 1747 -3.1 11.0 76 56 325 03 1.9 43.0 1005 0.2
Fedders 157 137 148 -5 NA 26 40 17 -48.2 1048 NA
GCA 218 14.4 [ 420 22 814 189 683 8.6 862 NA NA
General Refractories 410 -123 | 56 -19 NA 63 -16.0 1.5 -33.4 1055 -6.8
Hexcel 150 28 ;200 1 229 53/ 178 35 853.5 2524 5.4
Hi-Shear Industries 90 125 327 10 450 1.8 16.0 2.0 17.9 1264 NA
Hitlenbrand Induslries 368 126|239 29 208 24 331 086 8.3 415 11.8
Hon Industries = —- 281 390 156 19 119 1.7 45.0 0.6 8.9 384 9.2
Hiinols Tool Works 456 13.4 109 a4 13.1 70 150 15 15.7 966 -0.4
* international Game Technology 62 55.7 1148 14 168.5 24 658 39 171 4600 NA
. Jamesbury 112 15.1 18.4 7 8.5 3.0 5.4 27 423 - 2080 10.9
Keystone International 149 137 272 21 276 1.3 13.7 0.9 6.3 828 9.6
v . Kroehler Mig. 42 79 311 -9 NA 08 60 2.0 9.0 ‘705 332
» La-Z-Boy Chair 156 16 57 10 -15 1.2 262 0.8 12.8 357 0.5
Y Leggett & Platt 263 14.6 136 12 120 20 333 0.8 167 377 40
Libbey-Owens-Ford 1227 57 5.1 12 -33.2 24.4 59 2.0 206.4 1404 -4.9
Liqui-Box 42 3.1 13.1 2 153 0.6 449 15 40.6 1500 0.5
Lydall 107 93 152 4 1.1 30 -126. 28 75.8 1733 55
McQuay-Perlex 238 6.8 7.1 10 8.1 13 210 0.6 13.9 374 -4.9
Miller {Herman) 253 97 340 14 379 70 210 28 50.3 2125 175
Minnesota Mining & Mig. 6508 7.0 133 673 125 " 306.0 8.1 47 455 3347 26
Mite : 63 T -44 i2s 6 15.7 09 133 13 135 796 2.6
Mohasco 640 -14.1 0.0 15 75 62 -64 1.0 40.7 487 -6.5
Monogram industries 263 -34 8.8 13 105 12 190 0.5 9.4 3N NA
National-Standard 309 -12 37 1 -425 35 28 11 314.0 925 71
Nibco 201 6.9 100 9 97 13 368 0.6 14.6 413 -1.0
Norton 1335 41 127 95 222 211 107 1.6 222 865 19
Omark Industries 280 1.5 19.9 23 256 59 8.8 21 256 1260 94
Overhead Door 25¢ 81 8.6 3 291 217 NR 08 685 568 31
PPG Industries 3354 6.2 73 21 237 1185 156 35 56.1 3438 0.0
Pantasote 150 08 56 0 NA 23 0.0 1.5 -3650.8 1438 -12.4
Parker-Hanniflin 1106 8.2 16.3 64 167 140 111 13 219 630 6.1
Parker Pen 723 89 222 38 29.0 32 136 0.4 8.6 1 464 4.0
Penn Central 3349 66 3 %1 169 443 13.9 8267 04 8.2 ; NA NA
Premier Industrial 317 -0.1 171 32 274 1.9 0.0: 0.6 59 613 6.9
Raymond Industries 47 6.2 133 3 30.0 0.5 75 1.0 15.0 870 -1.6
Robertson (H.H.) 644 12.8 18.9 28 348 4.1 8.9 0.6 147 ' 518 34
- Rogers 103 16.9 133 3 72 40 194 as 1505 - 1600 9.7
Rubbermaid 357 156 16 3 26 10 4 43 167 1.2 168 | 1221 25
SPS Technologies 319 65 192 22 3t7 42 8.2 13 190 | 738 5.0
Scovill 818 31 9.9 30 11 91° 152 11 303, 519 .« NA
Sealed Air 97 94 235 8 299 23 273 24 30.1 2728 102
Sega Enterprises 151 79 577 9 130 8 29 745 19 314 1568 NA
Signode 700 0.7 7.3 30 -0.6 8.5 28 - 12 278 1262 -NA
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1981  Percent Perceat 1081 Pargent 1961  Percent Percent
mlilions change annual mliilions annual  milllons change Percent Percent Doliars annual
of from change of t:mn%o1 of from of of per change
* v- dollars 1980 (1977-81) doilars  (1977-81). dollars 1980  sales proflts employes (1977-81)
Snap-On Tools 442 929 14.6 40 14.4 s6 151" 13 139 a1 41
Stanadyne 439 19 9.8 25 8.1 51 102 12 203 826 10
Stanley Works 1009 - 7.4 11.0 55 10.1 5.9 35 0.6 107 - 336 13
Starrett (L.S.) 122 110 171 14 245 1.1 178 0.9 8.3 454 . 55
Tecumseh Products 816 8.3 44 59 6.5 7.1 1.4 0.9 12.0 964 8.4
Fonnant 109 9.2 120 10 98 59 394 54 618 3654 43
-Yokheim 133 1.4 184 . 9 143 39 141 29 450 201 6.2
Tane 807 56 153 37 . 126 156 193 1.9 419 * 1458 02
Tyco Laboratories 361 12, 251 23 373 1.6 18.2 04 6.8 287 nz
UMC Industries 338 134 9 33 25 6.7 08 287 436 NA
Vermont American 204 108 13 52 29 33s 1.4 229 803 17
Vulcan Materials 783 3 10.5 78 182 5.1 58.1 0.7 6.6 866 0.7
Welbilt . 49 229 218 2 336 0.7 NA 15 . 334 1384 45
Woest 171 15.3 14.7 14 202 41, 140 24,297 173 NA
Wheelabrator-Frye 1548 328 25.0 90 30.1 199 829 13 220 993 NA
Willlams Electronics 148.. _B85.5 49.0 18 167.1 21 940 14 114 2507 NA
Wyman-Gordon 610 109 209 57 236 35 0.7 0.6 6.1 797 -0.1
, _ . .
INDUSTRY COMPOSITE 57028 9.6 13.1 3240 13.0 1166.9  14.2 2.0 360 1395 1.8
OIL SERVICE & SUPPLY .
Baker [nternational 2140 383 314 225 379 . 291 3% 1.4 -12.9 1135 16.6
CBlindustries 920 348 1.8 . B4 119 53 112 0.6 6.2 398 6.7
Cameron iron Works 929 332 21.3 110 358 150 765 16 136 1337 7.7
Crutcher Resources 256 413 29.0 25 40.7 1.1 199 04 44 306 171
Digicon 100 1012 44.1 5 _ 1994 4.1 1857 38 760 2029 3.6
Dreco Energy Services 243 2234 1418 12 1418 1.8 NA 08 147 789 ° NA ,
Dresser Industries 4615  14.9 15.8 k1V4 14.1 698 197 1.5 220 1225 10
Gearhart Industries 345 441 44.8 32 348 125 1368 36 393 2165 NA
Geosource 729 358 291 59 335 176 406 24 30.0 1831 126
" Halliburton 8435  20.0 175 674 163 753 176 -° 09 12 - 689 49
Hughes Tool 1759 458 37.1 255 50.2 253 349 1.4 99 1309 NA
McDermott . 3600 9.7 36.2 107 “16.1 423 347 12 396 717 24.8
NL Industries 2464 360 235 310 50.2 368 338 15 19 1586 NA
Pengo Industries 182 1005 NA 16 NA 35 1336 19 224 958 NA
. Schiumberger 5783 184 29.6 1268 348 2403 277 42 190 2827 NA
Seiscom Delta 106 687 338 7 65.6 14 248 1.3 19.2 365 0.6
Smith International ) 1194 523 34.7 133 33.0 284 738 2.4\ 213 2211 224
Varco International g 192 773 615 22 83.1 6.7 1035 35\ 298 4044 31.2
Weatherldrd International 230 276 29.1 24 509 1.3 -7 06 52 395 NA
Western Co. of North America 716 586 441 101 64.6 63 486 09 Y 62 843 303
INDUSTRY COMPOSITE 34948 252 245 3785 26.0 6236 2320 1.8 ‘._ 165 1360 Y
— \
PAPER . _
Bemis 719 85 8.6 18 8.9 M5  -41™ 16 726 1321 NTR;
Boise Cascade 3107 2.9 7.8 120 09 55 100 0.2 46 186 55,
Consolidated Papers 537 52 3.1 55 17.7 38 129 0.7 70 727 1.1
Crown Zelierbach ) 3172 27 85 75 -8.8 117 71 04 ° 155 412 NA
Fort Howard Paper 471 ;186 16.4 83 . 16.1 18 239 04 22 468 6.1
Hammermill Paper : 1400 / 139 139 47 245 36 440 - 03 7.7 281 NA
Kimberly-Clark 2886, 110 143 205 - 116 384 219 13 188 1223 24
Masonite - _ < 538 53 24 27 6.2 o 70 173 13 259 969 . NA
Mead 2900 7. 1.4 107 24 370 194 13 346 1555 43
Rexham « 190 124 134 9 7.6 20 -52 1.1 212 74 NA
* St. Regis Paper 2819 3.9 8.9 179 155 120 176 0.4 6.7 432 2.8
Scoft Paper . 2309 109 10.8 ‘133 20.9 31.3 03 14 235 1544, 0.9
Sorg Paper 89 162 12.7 2 439 1.2 354 14 576 2007 0.6
Union Camp 1666 $8 .. 121 169 113 180 115 1.1 107 1201 06
Westvaco : ~ 1551 10.0 1ns 101 13.7 167 173 1.1 165 _ 1109 13
Weysrhasuser : 4502 08 - 84 . 234 -7.2 54.3 4.1 1.2 2.2 1269 -1.5
.INDUSTRY COMPOSITE 28854 5.7 10.1 1563 $.6 2559 101 09 16.4 930 -2.2
'PERSONAL & HOME CARE PRODUCTS
Avon Products 2614 1.7 112 - 22 27 . 309 3.0 1.2 14.1 917 4.2
Block Drug . 184 104 9.9 18 113 43 114 23 232 2092 .40
Carlor-Wallace - 237 138 10.1 12 239 138 130 58 1194 4182 2.6
" Chemed : 353 144 13.5 6 .. 194 38 181 14 10.8 699 NA
- ) / . ' / - . . . .
m
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COMPANY SALES PROFITS R&DEXPENSE EMPLOYM'T
1981 Percent Percent 1981 Percent 1981  Percent , Percent
milllons change annusl millions annual  mifllons change Percent Percent Dollars snnual
of from chm&: of change of  from of / of per change
dollars 1980 (1977-81) dollars  (1977-81) dollars 1980  sales profits employes (1977-81)
. L
Chesebrough-Pond's 1530 10.8 17.6 s 18.0 125 84 0.8 10.9 587 NA
Clorox 714 12.0 14.6 38 43 142 198 2.0 373 2731 NA
Colgate-Paimolive 5261 26 10.9 208 6.6 538 183 1.0 25.8 1152 , 1.5
Del Laboratories 63 138 108 3 -0.3 1.1 760 1.7 40.3 1260 4.7
. Economics Laboratory 629 14.8 16.5 30 7.0 135 1586 22 45.5 1851 7.7
Faberge 262 59 27 6 -14.0 1.6 469 0.6 27.6 663 . 4.2 .
- Gittette 2334 0.8 1.3 124 12.3 532 ~_4.2 2.3 42.8 1646 11 .
Hetene Curtis Industries 195 19.1 118 5 14.8 28 111 1.4 57.8 NA NA
Intl. Flavors & Fragrances 451 0.6 9.7 66 8.9 29.7 35 8.8 45.0 8298 - 1.8
Johnson Products 47 335 6.1 0 -33.9 09 113 1.9 226.0 1532 4.0
La Maur 67 342 216 3 43.7 0.7 139 1.1 295 . 1359 NA
Noxell 233- 142 4.1 17 16.3 32 232 1.4 19.3 2437 6.0
Oakite Products 74 8.7 9.5 5 11.0 1.1 3.7 1.6 227 1232 ‘ 1.2
Procter & Gamble 11416 60 126 668 10.2 2530 110 22 379 4217 NA
Purex Industries - 650 13.0 13.1 28 150 . 23 4.2 0.3 8.0 .359 NA
Redkoen Laboratories 74 12.7 9.1 5 5.7 1.7 25 2.3 358 2254 1.1
Revion 2366 74 20.4 175 16.7 913 315 3.9 522 2593 8.7
West Chemical Products 58 6.8 -7.5 1 NA 06 -9.1 1.1 125.4 1011 NA
INDUSTRY COMPOSITE 29811 5.7 12.7 1782 9.7 §90.1 131 2.0 331 2168 35
SEMICONDUCTORS
Advanced Micro Devices 309 3.1 50.8 25 64.0 351 241 114 1423 3544 34.9
intel . 789 77 - 325 27 5.0 1165 208 148 4258. 6934 . 20.2
Internationat Rectifier 126 -7.6 155 3 94.2 35 17 2.8 108.6/ 1802 - NA
Monolithic Memories .76 -0.9 38.1 7 81.7 59 4727 1.7 84.5 2628 NA
Motorola 3336 8.1 16.3 175 148 2290 145 6.9 130.9 3001 5.5
National Semiconductor 1110 220 36.4 53 38.1 9260 199 8.7 1813 2690 151
Sittec 40 218 29.2 0 -26.4 27 308 6.7 19704 NA NA .
Texas Instruments 4206 32 21.0, 109 - 2.7 2194 164 -5.2 202.2} 2621 55
Unitrode 112 8.5 320 1" 35.2 54 737 48 48.0 2607 13.3
INDUSTRY COMPOSITE. 10105 6.1 22.1 410 13.8 7135 178 7.1 1740 3109 8.6
STEEL .-
Amco 6906 218 17.3 295 19.1 358 59.1 0.5 122 529 6.5
Bethlehem Steel 7298 8.2 73 211 9.7 504 118 0.7 239 601 4.0
Bundy ) 172 118 10.7 7 31.2 15 -203 0.9 19.7 499 23
Carpenter Technology 571 2.1 16.1 45 119 135 0.7 24 302 2788 ) 0.8
interlake 1017 -37 7.3 47 23.3 33 138 .03 71 3% NA
U.S. Steel 13941 16 9.1 1077 60.8 744 326 05 - 69 525 4.2
Westran 51 3.7 15.4 2 19.9 08 386 18 416 1257 NA
INDUSTRY COMPOSITE 29954 120 103\ 1683 46.2 1my 282 0.6 10.7 sT7 2.1
TELECOMMUNICATIONS
ATAT ' 56214 14.5 12.2 6888 106 5072 214 0.9 74 594 27
Communications Satetiite 334 11.4 16.2 28 -0.7 152 108 4.5 53.7 5157 NA
General Datacomm Industries 58 7.4 30.5 2 < 14.5 4.6 48 8.0 251.1 4497 28.0
GTE 11026 105 129 722 76 215.0 9.7 2.0 29.8 1054 3.3
Harris 1552 193 20.8 104 22.7 830 458 5.4 798 3217 CNA
Inter-Tel 43 1598 NA 4 NA 0.7 1955 1.5 168 . 1809 " NA
Lynch Communication Systems 47 19.9 154 1 -24.9 25 -340 53 476.2 2265 34
Magnetic Controls 62 10.0 315 4 49.4 49 272 7.9 1380 3230 15.5
Plantronics 95 135 18.1 8 9.1 73 100 77 87.8 4611 9.8
Rolm 295 . 468 74.9. 24 90.5 20.1 499 6.8 84.4 4544 - 568
TIE/Communications 131 118.9 . 59, 1 120.4 2.7 81.7 2.1 26.0 3921 NA
Tellabs 49 112 57 7 58.4 26 128 53° 369 3709 NA
United Telecommunications 2255 17.7 182 206 8.0 78  4TA4 0.3 37 257 27
- Western Unlon 907 142 103 59 52 53 39 0.6 0.0 300 A7
INDUSTRY COMPOSITE 750687  14.2 127 8067 10.4 878y 201 1.2 " 10.9 70 20
TEXTILES, APPAREL
Butington Industries 3263 125 8.4 115 6.6 147 2258 0.5 12.7 230 1.8
Compo industries 134 5.9 147 -4 54.5 19 74 1.4 533 = 1639 NA
Dan River 635 45 6.3 15 9.7 1.5 3 0.2 104 104 NA
Flekicrest Mills 526 0.2 /8.1 10 136 80 9.7 1.5 p4.1 682 -1.9
. X /
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COMPANY ,: SALES PROFITS R&DEXPENSE EMPLOYM'Y
. ; 1981 Percent Percent 1981 Percent 1981 Percent ~ Percent _
i mllllons change annual millions annual  milllons change Percerit Percent Dollars anpual
of from t:lnno.,I of thange of from of of per changs
dollars 1980 (1977-81) dollars  (1977-81) dollars 1980  sales profits employee (1977-81)
Guittord Mills 253 4.4 21.9 21 51.0 1.2 200 0.5 58 558 NA
Lowenstein (M.) 801 3.1 14 17 NA 25 250 0.4 144, 203 NA
Martin Processing 68 1.8 -16.0 -4 NA . 09 126 1.3 -226 1 -14.8
Nike 458  60.7 068 26 98.4 4.1 NA 0.9 15.8 1519 NA
Reaves Bros. o 353 97 5.8 19 . 18.5 1.6 104 0.5 8.6 234 NA
Riege! Textile ' 455 5.0 9.7 17 . 6.3 1.6 8.1 0.3 9.4 177 NA
Seton 55 237 223 2 1169 13 778 2.4 75.3 1980 5.2
Stevens (J.P) 2031 6.0 73 - .23 NA 47 109 0.2 -20.8 125 35
Texfl Industries _ 155 68 -50 0 NA 1.6 32 1.0 504.7 925 -19.5
United Merchants & Mirs. 670 7.7 0.0 -7 NA 1.0 148 0.2 -13.9 73 NA
Weat Point-Pepperell 1222 1.9 12.2 41 Nkl 1.2 123 0.1 3.0 55 NA
INDUSTRY COMPOSITE 10678 7.8 8.0 252 1141 A78 150 0.4 19.0 237 NA '
TIRES, RUBBER ‘ .
Rubber 560 - 39.8 9.5 17 5.2 76 329 1.4 472 1423 NA
Bandag 313 109 19.5 34 18.2 26 365 0.8 7.7 1290 54
Carlisle - 406 6.7 223 35 40.7 29 656 0.7 8.1 594 24
of Tire & Rubber g4 216 122 17 *29.0 43 103 1.1 249 1N ER|
Firestons Tire & Rubber 4381 -7.0 0.1 79 NA " 78.0 0.0 1.8 00.7 1069 -11.4
General Thre & Rubber 2175  16.6 46 66 -18.7 526 203 2.4 79.9 1935 NA
Goodrich (B.F) . 3185 . 34 8.0 92 75 548 109 1.7 59.9 1626 5.9
Goodyear Tike & Rubber 9153 8.4 8.0 244 25 2100 . 202 23 86.1 1522 2.7
Mohawk Rubber 211 16.8 1.2 8- 18.0 12 101 - 08 14.0 732 135
Uniroval 2260 1.7 -4.3 45 "ONA 370 28 1.6 81.7 1503 -18.2
INDUSTRY COMPOSITE 23018 4.9 47 637 1.8 4512 138 2.0 709 1435 4.8
TOBACCO | . '
American Brands 4039 -39 10.2 386 245 208  -24 0.5 54 399 NA
U.S. Tobacco 278 121 143 4F 18.2 16 169 06 . 35 462 NA
INDUSTRY COMPOSITE 417, .33 10.3 432 23.8 24 .2 0.5 5.2 403 NA

ALL-INDUSTRY COMPOSITE 1585799 10.1 145 81757 146 321065 151 20 393 2161
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- APPENDIX B

yuestionnaire and Cover Letter
. From the Joint Economic Committee of Congress
To High Technology Companies
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THE LOCATION OF HIGH TECHNDLOGY COMPANIES

The Joint Economic Committee has selected, your business for voluntary
participation in a questionnaire survey on matters of importance to public policy
and the business community. The enclosed questionnaire is designed to provide
information on factors that influence business location choices. Summary
information from the survey will be used by the Joint Economic Committee to
evaluate Federal, State and local policies that influence business expansion plans.

Knowing why businesses locate where they do will enable Congress to design
policies which encourage business expansion rather than thwart it. Improved public
policies could mean less uncertainty and more investment for business.

Y our participation in this study is vital to 1ts success. Please assign the task of
completing this questionnaire to the person(s) in your organization most
knowledgeable on plant or office expansion and location plans. We are keenly aware
of the value of your time and have tried to construct the questionnaire in such a way
as to minimize your time and effort.

Thank you for your assistance, and be assured that all information on your

response will be held strictly confidential. Only the aggregate results, will be made
available. :

» .t

Sincerely, . ' o

- | ii&{érw..Jgscn,Viccc man :
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; . /- ' Industry Location Survey. L .
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Name of Person Compl;:llng Survey \, . . B -,__m . 2 : :

Position - . -; ) ST i ) " ' . _, o

- B 5 )
o 3 .

Level of involvement with plant logations within the corporation;

.

e Closely involved Somewhat involved - *_Only slighat_ly inlvolvcd, if atall

PARTL CORPORATLON IDENTITY AND CHARACTER!ST]CS

o -

. Name of Company

v . S
Se . L.

2. % Address: _ State___ . . County Ll .

. -
.

4 Cl[y ‘o

3. How would you dcscnbc your plant or office facnhly"

- __T~Hcadqu4rtch for a muluplant. opcralgg‘n ' \ o 2 T
o . Brangh of a multiplant operation “t S Yo ! N
A subsidiary _ o .. . .
e ——Multplint operation ' RN "
: Single plant opcrauon : S
N “’4. Address of Hcadquartcrs or Parent Company if dxffcrcm than chsuon 2: . o,
v State____ e Coumy" o
« £, ' S .
* ~City! . .
- » . ) .
5. Year of incorporation _, - = ’
} i : ' ) B : ¢
6 How would you describe the major business activities of your company? . i .
(More than one response may be appropnate.) - . .
v . : I o -
~—.Semiconducior/computer ¢ .
- Telecommunications -
o Research )
Aerospace | .
- Chemical i ' . ’ o
——_..Medical instruments . '
Y« Other .
6a. Listthe major product (service) lines of your corporation: .
- : - . . i _
- ﬁ 7. How would you characterize.the market for Your major progduct (service)? - : o

- . .

Predonunantly international Cos

v

N . —--Predomihantly natonal p . . - : - \
‘ ¢ _ Predominantly regional (For
‘example, Midwest or Southwest) ., ’
Predominantly within State - .
8. Have the geographical markets for l.hc corporanon s majqf.. f.products changed substantially over . s
the past five years? . . L - / e @ Yes No
8a. i ves, brieflv,how? | . __t e e e ll -.,'.';'
s i _ ; "
0y \ b . . o . .
. x 74 ; "
R ke ® . vy N



- - e
. % Roughly, total corporation cmploymcnt -
R . v [ ] - K ¥’
. Y « Roughly, total calendai 1980 corporauon rey chucs . : _
. . . - T . ) . R -
. 1l. How many plan(yor pdrmi%m offices does the corpora(ion operate? -
. 12, How many of those plants or offices are |ou.md an each of these regions of the countrv? (See .o .
R .auachcd histof xmes-by region. ) - : : . - . L
: ... ___NewEngland o . n
- : Midwest : . . N
—__Mideast . . - N L. o L
~——South . . o '
. Southwest _ . : . ' A
. ) —_Mountain & Plains _ : . .
: ——__Far West . n ’ o . . .
° ¢ . Ovetseas . t o . . §
. . _ . "Canada c e . : - " . : o L
- - . . R . . - . T . .. Cord
. Latin America . s s o ) A
. —South America* . E : ‘ 3 .
e v - 4' . . . - Ky '-a-."
) i 4 - A v
a‘ r ) . * !
e i e . 3 Rs - T
PART 1. PLA’\LT LXPANblON ANDJ:QS.ATIONAL PRLPLRE\Ltb A -
. X . . . ) . . ’ 3 ,f)_‘ ? .. I
o 13 How many new plants (of -sales offices) does yoqr corporation plan o add over the next five ) A
: “years? . - . . . o
_ » i . " . : : .
. . . Lt Y.} . . . - .
14, If possible, list how many of these factlities-will“be-added in the fottowing regions: 0 A .
) . ——New England b ’ L . . L, T
- . o, ; _—____Mpdwc,s( ;“/‘7‘- i . -r; . ' - 2 v . ) . g
- L Mideast T t RO o 4 _ . . .
. . ! South oL . ‘ R e
: ~,,__.____Soulhwgst“ ’ _ - . ] - B
Mountain & Plains o ' :
N : Far West ' S S S ’ R -
) Overseas - d . - . &~ A
o T " —4——Canada ) . . ~ N : s v
LI _ Latin'America . ' .o R Sty - - .
. - . . ;____:_Sou!h Amcrlca . . o . i . L e v ” ) . . ‘ i PO
. UL .0 Tt i, ' ) Co, . . : C. T
o - o~ w p . . o - v
. : 15. Yo what extent do vou Lonkrdcr cachiof the 1oih»\gmm«mbu(cs as a factoran determining vour _
s A ‘Iegional " preférencé for a ilocaton. (Cirele - -Very, Snamﬁganu 2-Sigmificany:  }-Some . o g
. . S:gmﬁcancc 4-No Slgmfncance') : . . . Ca, ’ o
. ~ : LI i . - i Pt a : .
: ASee auachod list ofsuucs by rcglon) L ) AT . =
s o . - - ’ N N ’ . ", . . -
. . -\unbu(c T LT 0T impacion Locatonal Preferences _ L N
Tax climate wn(hm the region. . “_ ‘ l LI S o . oo e
. chlona] rcgula(on) pracuces”® R | 2.3 4 ¥ - ‘ € oa .
" Acess to markets Y o2 3 dg " =y R 4 :
'y .Y Laborcests - - D N A T G PN : w
: “ Labor skills/ availability . » . e g PR ' '
< Access to raw matenals . M . 3 N R " PR 7
Costof living : l AR | 47 . TN
Transportation - Y ' ./\? I RN : . : ' /
- Energy costs/avitilability . R A JRSES SR | . ¥ . T ”
_ Climate , | 2 j L4 ‘ oo . \
, Cultural amenities ‘ U R} ' . "
- Academic instutions : Y23 . g ‘ ’ -
. Other__ . '~ : R I B v ;
“ s . n - . Iy . '::\ s' R . é\} -
. ' . i 3 . ‘ . : o -
. . - ' O .-./' . ’ » . « ’ e .
\74 -- ) 3 . R X i‘ P . ‘a I
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16. Based upon your perceptions, rate cach ‘region by autribute using thc followm; scale:
1.Excellent; 2-Good; 3-Adequate; 4-Poor. -

1

Tax climate within the region -

A, ;_é’
Q <l
5 4 : ol "f
> " S &5 & T &
' IR < §F N ¥ 2
* Auribute F ¥ FoH g, I

4

Regioaal regulatory practices

Agcess o market

Labor cost/availability - R

Labor productivity

Access Lo raw materials

Cost of living <L - i

Transportaton

Energy costs/availability

Climate

Culwural amenities 2

Academic institutions,

What impécm would cach_of the following attributes have on~your company's choice of a
J-Some Significance;

location within _a region? (1-Very Sigmificant, 2-Significant;

Significance):

Good transportation facithues for matenials and products
Good transportation for people a .
Cost of property and construction ,
Proximity to customers ' '
ee_Ample area for expansion .
Community attitudes towards business _ .
e Availability of workers:
——_Shkilled :
___Unskilled
——— Technical 7
. — __Professional .
e Proximity to raw materials and component supplies
- Availability of energy supphes
e —_Adequate wasté treatment facilities .
State and/or local government tax structure
- Water supply - .
< e ememe Proxamity to good schools
-. Proxamity to recreantonal and cultural opportunitics

17a. "tn general,  these attributes  can  best  be  obuumned n an

< e rural; . other environment .
I

4-No

Ta

— . utban;

17b.  If other, please specify: . »

°

o~

ob

o
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21,

The following are actions that State and local governments can undertake to encourage business

“expansion within their jucisdictions: How would you rate cach action in terms of its-hkely

success? (Circle [-Very Significant; 2-Significant; 3-Some Significance; 4-No Significance):
Train labor ~
Offer financial incentives

Procure resources from local business
Reduce taxes

Cut red tape

Reduce lost ime during mspculons -
Improve communuty attitude :
Improve cultural amenities
Improve recreational facilities
Other

-

I N I 1L Nt tw N MY M
LV T DU ST DV I SU IR I DU DU DN 3 90)
F S S O T O N

To what extent does your company interact with other firms in the area in the course of daily
business activities? . Significant interaction; ______Moderate interaction; —Very
httle interaction; .—Nointeracuon .

19a. If significant or moderale, describe the nature of this interaction:

AL

,

19b.  Was the possibility of this contact with other hrms a factor in your company's location
dccxslon" . — . No s

Roughly. what percentage of your business activity i1s conducted under contract to the Federal

Government? __ .

- 20a. How does this percentage compare with the percentage of your company's business

_ac(ivigy conducted for the Fedéral Government five years ago? _____ Higher
loday; _____ Aboulthesame; ______Lower today -

"20b. How important would you rate location near a Federal facility (military or othet) as a

factor in your ability to obtain Federal grants” _____Very significant;
_Significant; ______Some significance; ______No significance

Do you consider the proximity to a university system a factor in your locauon
chowe? —Yes No : i

.
-

2la.  If yes, which of the following university attributes do you consider important? (Circle |-
Important; 2-Somewhat important; 3-Not important) :

Aunbute Impact on Locational Choice

Degree programs for employecs 1. 2 )
Part-ume teaching oppor(unmcs ,

. for employees
.Faculty research acuvi(y -
Faculty consultants ’ e .
Access to laboratories '
Accgss to hbranes & information systems
College graduates ) .
Culwiral dctivites ' .
Other .o oo i e

&

—_l——.————
RN SR SR URNE
‘et tad et R G Lt A

EY

R4

~

21b.  Rate cach of the followihg in 1ermy of importance to the transfer of scientific knowledge
from the university (o your business enterprise. , -
(1-VYery important; 2-lmportant; 3-Some importance; 4-No importance) -

o
-~ -

University publications {books, articles, et¢.) - | 2 ) 4
= ‘University sérvices « 0 1 2 ) 4
Student recruiting ? ! 2 34
Faculty consulting - 1 27} 4
Corporate support for basic research at universities . ! 2 7} 4
- Government dissimenation of the results of / L :
 basic research . 1 2 3 4
e s L “ -
¥ < A
‘ e 77 ¢
~ i .
* i } -3
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2+c-— ln your opinion, what can be done (o improve the transfer of scientific knowledge from
the university to the community?

PART II. GOVERNMENT REGULATIONS, TAXES AND EXPANSION ACTIVITY

22, To what extent does Federal Government rexulation alfect the expansion plans of your
business! Large impact: Moderate impact; Instenificant impact

23, Wath which of the tollowing government agencices has your business had contact within the last
two vears? (Circle all items that apply to your company).

Agency Degree ol Contact Impact on Business
& .
% \Lb
Qo P 3
~ -— -—
- & & 3
. s & >
~ <~ R4 »
by ~ > SIS
2 F 5T 5
. N & R) < Lb v -
) & 3 . N v < v '
) X7 < N D ¥ S 3 >
= = < .~ < N ) WK
- > \\ %\4 Q ~ __\ O
Environmental Protection Agency - | 2 3 4 s ] 2 ]
Department of Labor | 2 4 N o 2 3
Department of Defense ] 2 3 4 3 l 2
. Otc. of Federal Contract Compliance
Provrams . | 2 1 4 3 ] 2 ]
Dcpariment ot Encrey ! 2 R 4 5 | 2 } .
_Consumer Product Safety Commission ] 2 Kl 4 < < 2 3
t ood and Drug Administration ! 2 1 4 N | 2 k!
Federal Trade Commission 1 2 1 4 s ] 2 1
Occupanonal Safety & Health Adnuin . - l 2 k) 4 5 l 2 3y
tqual Employment Opportunity Comm. 1 2 R 4 < “1 2 )
interstate Commerce Commission | 2 3 4 S ] 2 R}
Census Bureau l 2 3 4 < | 2 3
Department of Transportation | 2 3 4 3 1 2 )
- Dept. of Health & Human Services l 2 1 4 < ] 2 3 -
Dept of Housine & Urban Develop. 1 \ 1 4 < i 2 1
Small Business Ndmpustranion I 2 ! 4 < | N 1
Scvitnties amd | \Cllul}lgt Conunnssion | 2 1 4 < | 2 1
Otha : SR R T R I T
. ' . F
@ f
24 Which of the federal agencies listed above have the mostimpact on the way you operate your
business? . - da
. . -
| e e e e e s - - S
\ . by
. N . 2‘ e .- .- _ 6 - -
&
7 Y e e e e e e e e e e e e e e e .
* S

R : | . | f - . ” '-‘ | E . | ) |
| | T o

- _ ’ . . " N = T 4 }i) l .
m[l{[lc T \ o | S L Jggjéb l (:i |
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23, What has been the mipact of State and local regulatory 1cquirements on your business location

plans? _ Very signihicant; __ Significant; _____Some significance;
. Insignificant .

25a. If significant or very significant, ratc the imporiance of the following: (Circle I-Very
significant; 2-Significant; 3-Some signmificance: 4-Insignificant)

Zonming Pracuces

Bunlding permit procedures
Building codes

Filing and inspection proccdurcs
Environmenial Restrictions
Other ; -

LA A R I S5 NI SUR ¥ B ]
ot Cad Cad Tad nd st N i
LEIE CYNY NS Sy Sy S W

<®
&

26. Whah has been the impact of State and local government financial incentives on your business -
locanon plans?
-

e Vexysigmficant; _____Significant; ____Some Sigmificance:, .. _Insienficant

26a. Which of the incentive programs do vou consider 1o be effective local devclopment
tools?  (Circle I-Very significant: 2-Significant: 3-Some Significance;, 4-Insigniheant)

L.oan guarantees t | 2 A 4
Lownterest loans 1 2 R} 4
Industrial development bOndS 1 2 A 4
Propertv tax abatement ] 2 1 4
Research subsidies 1 2 1 4
Investment tax credits s } 2 1 4
Other ; 1 2 1 4
N 2 3 1
27.  Approxmately what percent of your workforce 1s umonized? __ _ __ %
2%a. Whatimpact have umons had on vour choice ol a location? Q
<« - VerySuymlicant: ... Significant; Some unpact; No mpact |
? < —
k]

Please return in the enclosed

postage free envelope to:

Senator Roger W Jepsen, Vice Ch.‘mman '

Jownt Economic Committee

House Annex 2. Room 359

3rd & D Streets, S W,

Washington, D.C. 20515

Atun: Dr. Robert Premus, Economust
'
. . LY .
- R
. i .
N 79
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APPENDIX C
List of States by Region
As Identified by the J.E.C. Report
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NEW ENGLAND

Connecticut

. Maine
Massachusetts
New Hampshire
Rhode Island
Vermont

[

MIDEAST

Delaware :
District of Columbia
Maryland

New Jersey

New York
Pennsylvanrta-
Virginia

MIDWEST

Illinois .
Indiana
Michigan,
Minnesota

Ohio 6
Wisconsin -

_ FAR WEST

Cahfornia
Nevada
Oregon
Washington
Alaska
Hawan

&

|4

" LIST OF STATES BY REGION

MOUNTAIN AND PLAINS

Colorado

ldaho

lowa

Kansas

Missourt

Montana
*Nebraska

North Dakota

South Dakota

Utah ’
» Wyoming

SOUTH

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
North Carolina

South Carolina

Tennessee
West Virginia
‘.A

SOUTHWEST

Arizona
New Mexico
Oklahoma
" Texas

®




APPENDIX D

T ‘ .
An Excerpt From
"Industry and the Universities:

Developing Cooperative Research Relationships

In the National Interest"
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COOPERATIVE RESEARCH RELATIONSHIPS: BENEFITS, HAZARDS, ROLES

Benefits of the Cooperative
Research Relationship

Acquaintance with the mar-
ketplace and innovation pro- &
cess - 2.
2. Access to additional lcchnlcm
" and physical resources ‘ 3.
I aEnrichment of the curniculum
Income from patent licenses 4,
Additional funding sources for
rescarch
6. Less paperwork and adminis-
trative burdens compared to
direct government funding
7. Enhanced public credibility for
service to society

Universities 1.

»

A o

Industry 1. Acquaint research students 1.
. with industrial rescarch envi-

" ronment . 2.

2. Influence future research di-

rections
. 3. Source of new skills and tech- 3.
- niques for research
. 4. ExXperiment more efticiently

with new directions in re-
search

5. Increase access to peer review

6. Generation of excitement and
enthusiasm

7. Enhancement of public credi-

bility “
Government 1. Improved innovation leads to 1.
{Public long-term stable growth of the
Interest) economy 2.

2. More efticient flow of research
knowledge into industry

3. Improvement of the science
base for regulation:

l“‘m~

e

Source National Commission on Research

Hazards of the Coo'perative
Rescarch Relationship

Inhibition of unfettered choice
of rescarch direction _
Temptation for more applied
-and development programs
Suspicion of use of university
resources for private benefit
Polarization of opinion of spe-
aial interest groups against
universitics

Loss of some control over a
proprictary position
Lack of relevance of university

- research to industrial prob-

lems
Suspicion of use of university
resources for private benefit

Potential for monopolistic
action or restraint of trade
Co-mingling ol public funds
tor research with pnv’m‘ly
sypported pmbmm«s )

Roles and Responsibilitics

of the Partners
Protect the acadenuc environ-
ment '
Development of coopcrahvg
research frampwork v
Insure industdial contribytions

<

. »/

as part of rela
Inform u ni\'crsily Communily
of needrand character of pro-
prictary protections

Provide legal and policy guid-
ance to participating faculty
and students .

hip

Provision of goods and ser-
vices to meet public needs
Develop mechanisms for
transfer of rescarch into the
innovatio: process
Commitment to develop re-

search ideas, sharing benefits
L

with university

Provision of long-term re-
scarch support

Provision of access to industry
cquipment and processes for
Rarticipating aniversity re-
scarch personhel

Lessen barriers and provide
incentives for university-in-

dustry cpoperative rescarch
- ¥

Support studies of potential
problems in the relationship,
and develop models

Support cooperabive research
where public payoff is high
Develop long-term perspective
for cooperative research pro-
grams '

P'rovision ofiinancial inceit-
tives for industry support of
rescarch.in universitics

1

Industrynand *the Universities:

Developing Cooperative Research Relationships in the Nat1ona1

‘T_terest p. 16
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" LETTER OF RESIGNATION
PROFESSOR HENRY 0. STONE

THE UNIVERSITY OF KANSAS

Dopartmont of Microbiology
735 Maworth Hall
I.nwronco, Kunsns 80045
(913) 964-4311

June 15, 1982

Professor-James M. Akaqg

‘Department of Microbiology . ?
The University of Kansas )

Lawrence, KS 66045

Dear Jim:

. . I have received an offer for a position as an Assoc1ate Professor in the
Department of Microbiology at the new medical school in Greeaville, North ’
Carolina (East Carolina University School of Medicine). * After careful delib- ;
eration, 1 have decided togqaccept their offer and therefore plan to leave the
University of Kansas on August 15, 1982.

The dec151on to leave the University of Kansas was a difficult decision to
make. Within the Microbiology Department, I have been treated extremely well
‘by you and by David Paretsky. | shall always cherish the encouragement and

~ support which you gave me during the period when I lacked an external research
grant. My colleagues within the Department of Microbiology have been generous °
with their time and expertise. The success of my graduate students is a direct
result of the efforts of#hy colleagues.
: /
One of the finest 'characteristics of the University of Kansas is the
cooperative attitude which exists acros$ departmenLa] 1ines. I have enjoyed
the finest cooperatidn from my colleagues in.Biochemistry, especially Robert
Weaver, Rondld 80rchardtr&nd Paul Kitos. Earl Huyser in Chemlstry and Mat .
Mertes in Medicinal Chemwstry have generous]y Qoaned me equipmént without . W
charge. - My queries for information always received immediate and concerned ‘
responses from Lou Houston-and Dick Himes in Biochemistry, Dick Schowen in
Chemistry, Les Mitscher in.Medicinal Chemistry, and Charles Decedue, Dlrectox
of the Enzyme Laboratory. :

“Another valuable characteristic at the University of Kansas is the open-
ness of the administration to faculty input. -Ouring the past year, my service
on the College Committee on the Budget and the committee's interaction with Bol -
‘Adams "and Bob Lineberry have demonstrated that cooperative efforts toward.
prob]em solving between administrators and faculty members is an active and
ongoing process at KU. Indeed, I have felt that I can express my concerng
openly to any administrator without fear of retribution. I have found Vice

- Chancellors Frances Horowitz, DeanelY Tacha, Bob Cobb, and Chancellor Gene

Budig attentive to my concerns. —

e s EEST OOPY

Maeain Campus, Lawrenco
Collogo o! Hca]th Sclenccs ‘and Hospjtul Kansag City n.nd Wichita

.~



James M. Akagy
June 15, 1982
Page 2 .

[ appreciate the opportunities to obtain administrative experience as your
Associate Caairman for a number of years and as Acting €hairman in the Fall
semester.” These experiences were extremely valuable to me. I discovered that
[ obtained more satisfaction from the pursuit of science than from administrative
endeavors. In addition, administrative responsibilities make it extremely
difficult to be physically involved in scientific experiments. [ honestly do
not know why anyone in the sciences would want to be Chairman at a school like
KU. It is essential that decisions at the departmental level which affect the
research and graduate missions of a departrent be made by someone with a distin-
guished record and an active research program. However, anyone who takes a

> chairmanship at KU is sacrificing their own scientific carcer.

The position in Greenville, North Carolina offers me a great opportunity
for professional advancement.

1. 1 will have a higher percentage of my personal time to devote 1o
research. My teaching load will consist of one fourth of the Microbioloqy
course to medical students every third year, and one third of the one semcs-
ter graduate-level Virology course every two years.

2. An annual budget of about $6,0007per ycar for travel, research expen-
ditures, and other research-oriented expenses will be provided. This level of
supportsis included 1n the base budget and will presumebly be available indef-
initely.

3. .Use of glassware cleaning and sterilization facilities, media prepara-
. tion services, cell culture facility, animal facility, and radioisotope facili-
' ties are provided by the University without charge.

—

4. Approximately 570 square fect of laboratory space and 150 square feet
of office space has been assigned to me. The laboratory space is one third P23
containment ant two thirds P2 containment. Facilities with P4 containment are .
avairlable upon request. The equipmentjﬁﬁd facilities will be certified by an ex-
ternal agency before occupancy amd re-tested annually without charge to faculty,
members . N , s

»

For "new" faculty members, these additional inducements are added:

5. Technical sdpport in the form of a research ;ssistang will be provided
o for two to ijve years (twd yéars in writing and .five years verbal). This is in
e addition to»the support which I have on my research grant.

o 6. With the technical sunpo+t, a bUdgé?\is provided for expenses of a
. research program. As with the technical support, this is-promised in writing
for two years and verbally for five years. :

7. An allocation of $40,000 for capital equipment was assured in writing
and a verbal promise of an additional allocation next year.
y ‘ .
As a package, these guarantees offer me a Uremendous opportunity to pursue
a research'career. They clearly reflect an administrative and a legislative
understandIng of the needs..of a professional scientist.

*

The financial aspects of the.-position are as follows: | . v
1. The position is a twelve month appointment with an annual salary of
$46,000. Since the North Carolina legislature votes a true cost of living

' e ’ . ‘ ) | ' 86 9{ ."}j"*;’ '4_‘:.: e v 'a‘: };* M
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James M. Akagi . . : . v
June 15, 1982 | - I
Page 3 -

-increase, as well as a "merit salary" increase annually, the rate of salary
increases in North Carolina will exceed those in Kansas. In.addition to these
normal increases, 1 will receive a substantial increment upop promotion to full
Professor.

. . )
2. The clinical faculty of the Medical School will pay health 4dnsurance
coverage for my wife and dependents, as well a§¢xhe premium for a $100,000 term
life insurance policy.

3. A reimbursement of $4,000 is included to defray moving expenses .

Kansas University is academically superior to fast Carolina University. A
move away from KU is clearly a gamble--but a calculated one. -The new physical
facilities for Microbiology in Greenville are first-rate. The construction of
a large facility with biological containment through P4 is a substantial commit-
ment by the State of North Carolina to research in infectious diseases and in
recombinant DNA technology. The acquisition of new equipment for the facility
will provide investigators with excelPent capabilities for competitive research.
The current level of research support from the State of WNorth Carolina ig
exceilent. The provisions for support services such as media facilities, cell
culture facilities, and radioisotope facilities all supported from' state funds
permit a larger research effort from external funds. The support for higher
education in North Carolina has historically been exceptional. .

Perhaps the most attractive aspect of the offer from Greenville is that
research is accepted as a primary role for the academic faculty.. Research is
not treated as an adjunct to the teaching vole but is instead a full partner.

As evidence of their commitment to the research mission, the State of North
Carolina has invested in facilities, equipment, supply and travel budgets,
support services, research assistants, and a competitive salary struciure to
insure that North Carolina is highly competitive in the research arena. Even
though the State of Kansas could casily afford to support higher education
(Kansas is 16th in per capita income, while North Carolina is 42nd!), I do not
believe that the State of Kansas will ever support higher education in a manner
comparable to North Carolina. Thus, any. investigator will be a more competitive
scientist in North Carolina than in Kansas.. 1 do not sever relationships with
my friends and colleaquey at the University of Kansas, for a portion of my

heart and intellect will assuredly linger here. Rather, I leave the State of
Kansas which -has failed to provide the financial support to insure its young S
people a quality ‘educationl : ~

-

For all these reasons, | therefore reluctantly,submit this letter of
resignation to the University of Kansas effective August 15, 1982.

- . Sincerely,
. . PN
= . ' fzaéévﬁéai_- -

Henry 0. Stone, Jr.
_Associate Professor
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Industry/University Technology Transfer Conference
}ul‘y‘14~15. 1982 Tulsa, Oklahoma

. 7
LIST OF PARTICIPANTS . . oy
N . i .
T. Ariman " | U;iversity of Tulsa | \
Bill Barr ‘ | University of Kainsas .
. John Bessler : L “ Aladdin Industrfes ) )
Ron Borchardt Untversity of Kansas “
Walker Bowman M ' - Stahdard 0il ?f InQ}ana . .
Ronald bhalfant 8 . Emerson Elé@fr}c Company
Tom Collins . . _ . Universityvif ﬁissouri
Theodore Q; Craig Foremosthckesson, Inc.
Donald Crain' Phillips Petroleum Company
Ralph Daniels . ‘Unive;sity of Oklahoma
Anthony J. Del Vecchio _ The Pillsbury éompany M
R. S: Detrick Koppers Company, Inc.
Mark Elder ' University of Oklahoma
o~ .
Peter Etzkorn ' . . Univetsity of Missouri
Tom Faucett ' . ) Uni;ersity of Missouri ‘ .
A. L. Frye o Aladdin Iﬁdustries, Inc.
Harmon Garfinkle ’ - Corning Glass Works . . s
Preston Grounds ) , Procter & Gamble Corporation
James Halligan : . ’ 3' Univé}siéy of Arkaﬁsas
Robert Hartman ~ Oral Roberts University
Donald Hoeg " . . Borg-Warner Corporation ’
William Honstead T o Kansas étate University .
Kenneth Hoving - ) ' University of Oklahoma
Ronald Johnson ’ . Oklahoma State Universigy
‘ Lee Jones 0h£o.Medical Anesthetics
Nat QFsslér ) ' Staley Mfg. Company R . .
Bill Kime.l . 98 University of Missouri ' .
89 v BQT iy
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*  Tom King" " . Ohio ‘Medical Anesthetic:
-> t ¥ -

Duke Leahey Washington University

‘Dean Leslie - Conoco, Inc, .
Peter Levin : N ‘University'of Oklahoma
Fragk iong‘ ¥ ‘ ARCO Technology
Mi;heal Losee \ ‘ . Monsantd Company
Terry Loucks ‘ ’ ‘ The Nortop Comp;qy
Kenneth McCollém ////\ . Oklahoma Syate University
Max Minoi | Oklahoma State University -
, Cecil Miskel® * University of.Kansas 
Joe Mizev A ., Oklahoma State Universit$h
Lowell E. Netherton . BASF Wyandotte CLrporation *
William Nusbaum : . " Emerson Electric Co;pany
El1i Pgrry ) - Mon;anto Company
Thomas P;otgman <i _ " Staley Mfg. qupany. .

. Dale H. ﬁeedﬁ v ’ . ARCO Explo;ation Company .
David Ro;Iey . ' Christensen & Diamond Technology
1 : . \ . ’ Centeg
S.‘F. Sapaki \\, General Mills, Inc. .
Neil Schmitt. ) Uﬁiversity of Arkansas
E. P. Segner ’ Memphis State University
Jge Selden ) Aladdin Industries
William A. Sibley Oklahoma State University
Ai{en'86lt;w ' . \ . Univers;ty of Tulsé ) ',
Johnnie Stokes | S ' Tlniversity of Arkansas
Steve‘Stong. .o . : Oklahoma State University
Robert Tuite ' &t . . Eastman Kodag
John Van Le Caftle ‘/ ‘ ‘ ARCO Technology '

FJack Ward . o University of Missouri .

- o
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4. Existing [acilities for use.  ~.

5. Population composition and trends. y

6. Job opportunities in the area, and a résume
covering, history of unemployment and spe-
© cific needs Yor such a program.

Training provided by cach area”school should
be corrblated with the needs of the area and witli
those of other schools in the state to asshre diversi-
fied training opportunities commensurate with man-
power needs.  Co-operation between . the State
Board of Vocational Education, and the local school

€ boards should be encouraged, and area™ schools

-

ERIC

Aruitoxt provided by Eic:

..

.

[}

.Scientific Research - .

“should be adminigtered locally.

Finally, the Committee believes the economy of
Kansas will suffer if such educational opportunities
are not supported with sufficient funds to build
and cqmp modern shops and tr.nmng., facilities.
Furthermore, in a restricted situation there are not
chough potential students to offer a variety ‘of
courses of study, and tg warrant specialized teach-
ers, supervisory personnel, counseling services, or
vocationally-traingd administratds.

The proposed area vocational education program
offers a constiuctive approach to the solution of this,
problem.  Programs which serve the youth and
adults of a wide gcographical region possess the
enlarged student bodies and .necessary expanded
financial resources needed to provide the facilities,
the special personnel, and the broad curricula re-
quired tor sound vocational ‘education.

The arca program akso offers an cffective solution
to the problem of maintuning a propér  balance
between supply and demand in the Tabor force for
sp(uﬁc occupations in which vocational-technical
traming is nceded. When there is a need for a cer-
tain nuber of trained workers in a particular occu-
pation, the present tendency is to establish training
programs in many different schools throughaoit the
state.  Such a program results, oftentimes, in too
mnany workers who are m.ulcqn.\tcly trained be-
cause the school where the training was received

- was not able to supply the praper equipment and

trained  personnel. Technical training  requires
expensive equipment which can only be justified
by a large number of students. The area school
concept overcomey this problem and increases re-
speet for, the vocational progran from industry,
labor, school oﬂici_;ils, and the public.

T, .

Fcnnmmc growth in excess of population gr()wth
stems, among; other things, from:

1. More and better capital utllu@&’n.
2. Mare and better technology, .
f

Kansag_has lagged behind the more progressive
states in‘the development and utilization of research
as a stimulus to economit growth. Unfortunately;
too many Kansas people and industries are either
uuuw;m‘c--()ﬁ the- rescarch resources in the state or
unappreciative of their importance to economic
development of the state. Likewise, very little has
been done to publicize the availability of thé state’s
rescarch resources and therefore no concerted
movement to utiliee them has been forthcoming.

The Committee considers it éssential to economic
progress in Kansas that an immediate effort be made
to vitalize existing research resources, and to en-
courage additional developments ‘in this ‘field by
increasing research volume in the universities and
expanding into more areas. . '

An article in ‘the Spring, 1962, issue.-of State

Government entitled “Researchias an Aid to'Indus-

N ”» . .
trial- Development” expresses the Comimnittee’s cqn-
cem: - A~ v : 2

. The more research within a state, the more lxkely
that the state will .benefit. by expansion of existing indus-
try and the creation of new industry. .

. there may be a high degree of correlation be-
tween growth rates of individual states and the percent-
age of state revenues they put into research.

There is conclusive evidence to show that manu-
facturing facilities for the newer products in elec-
tronics and “space age” requirements are locating
in states with growing research facilities. Kansas
has not been censidered as a logical location for
such . production facilities. Does this omission re-
sult from lack of recognizing ‘the importange of

“advanced research facilities by the peaple of Kan-

sas, and from the absence of a program to publicize
the existing quality research resources available in
Kansas?

Heretofore the Cnmmlttee recommended. that
the proposed Departinent of Economic Develop-
ment have the responsibility for co-ordinating the
scientific research co-ordination functions in the
state. This provision establishes a means for better
co-operation between industry, agriculture and the
research resources of the state. Tt also pmvndes
assurance that Kansas will not overlook futute pos-
sibilities in the scientific field as a stimulus to eco-
nomic development.

To supplement the effort .expe(.ted froin the pro-
posed Department of Economic Development, the
Committee believes Kansas industry and business
should lend its support for upiversity research pro-
grams by: ' -

1. Providing consulting opportunities for re-
..search personnel.

[}
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2. Making contributions of funds specifically for -

salary supplements and the employment of
- research assistants. .

3. Contributing fmtlds for purchase of scientific
.equipment or library materials.

4. Assisting in expanding the yvolume of univer-
sity contract reseatch:

-
~

The Committee recommends the Kansas Legis-

lature increase its appropriations in support of re-

search in the universities in order to raise faculty
salaries, expand laboratory space and “equipinent,
and finance additional reiearch capabilities. Analy-
sis by the Committee of ‘the actions of other stases?
including those nearby, shows that these states rec-
ognize the growing role of research in economic
growth ‘and development, and have ‘accordingly
provided additional financial support to the univer-
sities to attain an even greater status in this field.
If science is to flourish in Kansas, state govern-

\ment's’ endorsement of scientific endeavor will Hfave
to becoine more_substantive than in the past. The

attraction of outstanding sciestific personnel to a
State requires recognition and appreciation of intel-
lectual achieverment. A report covering an ap-
praisal of scientific effort in Missouri notes, “Science
needs status in Missouri.” The same thing can be
said about Kansas.

There is o definite relationship between univer-

sitics with outstanding research congplexes and pri-
vate research facilities. The privaf facilities, par-
ticularly those owned by industry, choose to locate
in an area where scholars and equipment of univer-
sities can be utilized on a consulting basis. In turn,
the production facilities of these companies for the
newer products are usually located nearby their re-
search facility. In effect, then, the presence of ad-
vanced university. research facilities act as a mag-

_net in the sense of location of priva'te research and

production plants. o
The Committee encountered a serious problem
relating to university research programs, in that at
present all funids received for this purppse, whether
from private or public sources, are channeled
through the budget department of state govern-
ment, and are subject to normal purchasing- pro-
cedures. This procedure restricts the latitude of
the researcher, and complicates operational proce-
dures so that Kansas has difficulty in attracting out-.
standing scientific personnel. This procedure should

' be changed as in other states.

The ‘Committee, therefore, recommends that a
nonprofit research foundation be established by
statute, for the purpose of receiving and dispensing

reSearch funds.granted to universities of the state.

o
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The foundation should be governed by a Board
consisting of representatives of the Board of Re’
gents, universities and a representative group from
agriculture and industry. The research foundation

- would serve to: .

1: Encourage and stimulate expansion of existinﬁ
research and the development of new researc
in the state univerdities.

s .

2.4 Assist the universities in obtaining funds from
federal agencies, private foundations, %rivate
industry, and other sources of research sup-

. port. .

3. Correlate research programs of the state uni-
versities with the proposed Department of
Economic Developiient, and other state agen-
cies as well as in({ustry- and agricubture. .

 The Committee strongly recommends’ that the
Board of Regents establish and seek legislative

_ appropriations for a minimum of six distinguished

professorships .at salaries necessary to attract scien-
tists or engineers of national or international dis-

tinction. s

, Experience in other parts of the nation has dem-
onstrated convincingly that the availability of such
outstanding scholars in a state is a major attraction
to scientific-based industry. Also, such scholars act
as a nucleus to attract younger scientists who
would eventually increase the pool of talent in the
state. * . L

Kansas is fortunate in having already a learned
socicty known as thg Kansas Academy of Science.

. The Committee Believes this group has not been

utilized sufficiently in matters of economic develop-
ment. The Academy does promote scholarly attain
ment and provide recqgnition for service and
achievement. However, the research program en- -
visioned by the Committee encompasses making
a phace for the Academy in the over-all program,
including ‘utilization of this group as a means of
bringing to the public’s attention the value of scien-
tific achievement in Kansas.

_The Committee emphasizes its belief that Kansas
must immediately exercise great effort to enlarge '
and improve scientific researeh in the state if the
people of Kansas are to ‘benefit from the transition
now taking place. Economic growth’ and develop-
ment in formerly nonindustrialized areas of the
nation are often the result of research programs.
The movement of people to these newly-developing
areas, and the increase in personal income resulting
therefrom, forecasts a trend that portends a lesser

. role for these areas which have not recognized this ~ *

development. The Kansas economy will suffer un-
Jess arrangements can be made to attract Tesearch,
and subsequent production developments to the,

. L . ’
{
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state. The pattery is very clcur—-lesearch develop-
ments must come first. . :

Although the Committee was not directly charged
by the resolution establishing it to propose govern-
mental reorganization as a primary function, the
Committee  encountered  situations which it felt

should be studied to determine whether present®’

government .organization and operation are foster-
ing economic development.

Because of the great importance of natural re-
sources dévelopment to over-all economic develop-
ment, the Committee recommends a study. of the
government structure under which natural resources
dev@lopment operates to determine the overlapping
arcas, and to ascestain’ whe,ther certain phases of
natural resources development are being given
proper attention.

The Cominittee discovered the great strides heing
made by weighboring states in’bringing barge trans-
portation to the doorsteps of its cities. The develop-
ment of ‘the channels on the Missouri and Arkansas
Rivers to permit barge traffic.alerted the Committee
to the competitive position in which Kansas will
find itself in a few years. The fact that Kansas is a
landlocked state—except for the northeast portion
—and the fact that Oklahoma, Missouri, Nebraska,
and Arkansas will by 1970 have the attraction of

-

4
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waterways  transportation for economic aevewop-
ment, concerned the Committee. The opening up
af the Arkansas River in Oklahoma as far as Tulsa
by 1970 indicates the competition Kansas must
face. The Committee recommends that a determi-
nation of the feasibility be made of waterways

‘transpbrtation on the Kansas (Kaw) River and the

Arkansas River, and their tributaries.

«The Comunittee further; recommegds that the
state of Kansas develop a specific procedure for
discharging financial commitinents that have been

~or will be made for incorporating additional water

supply in federal reservoirs built in Kansas. Thus
economic development interests may know all de-
tails pertaining to water costs in areas where such
facilities are located.

The Committee recommends that the two mill
levy for wheat promotion now levied and paid to
the Kansas Wheat Commission, with the state
charging a 20 percent overhead cost for collecting
said levy, be reviewed in the light of the fact that
no other state with such a wheat levy charges over
3 percent for overhead collection costs.

The Committee recommends that representatives\
of the livestock industry take the initiative in de-
veloping regulations for feedlots which will be
acceptable to operators dnd ‘the public.

-y
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A University/lndustry Exper1menta1 Center Program for
.Small Manufacturers, Arkansas ' .

To combine management and financial assistancve1th
the introduction of technology to assist in the growtﬁ
and viability of small manufacturers

A J

Arkansas Science Informat1on Exchange . .

This program disseminates sc1ent1f1c and’ technolog1ca1
information to the citizens of the State and brings
scientists and c1t1zens togethér to discuss public
policy issues. -

Implementation Phase - Arkansas State Sc1ence Engineering.-
and Techno1ogy Program

The obJect1ve of this program is to strengthen the, .
policy management capacity of State Government by B
developing mechanisms that integrate science and )
technology information and expert1$e into the policy
management process. ~

4
L]

Center of Exce]]ence in Engineering, Arizona

. ._'

In 1980, the high technology industry, Arizona State
Un1versity, and the State Government joined forces to
create a $32 million center for engineering excellence
over a five year period, The State funds of $19 million-..
and the industry funds of - $9 million will go to six -
programs: Solid State“Electronics, Computers and
Computer-Science, Computer Aided Processes, Energy -
Systems, Transportation Systems, and Thermosciences, .
with dominant’ input to the electronics and COmputer

—A *

" which~are now in the marketplace.
. 1981 were up 281% over 1980.

_to the marketplace.
in conjunction with development grants available ~
-through the Connecticut Proauct Development Corporation.

“conductor-and computer industries.
" promote programs at single state or private educational
- Governor's. Science and Téchnology Advisory Council,

- state government.
- stimulating high technology development in Colorado; has

_ Connecticut Product Development C0rporation‘(CPDC)

e

* Seeks to stimulate new projects by providing grants .

to finance development costs in existing new firms. In
return for the grant, the CPDC receives a Jimited royalty
at first, udually five percent of sales, with the per-
centage decreasing as payment goals are surpassed. To
date, the CPDC has funded more thdn 57 projects, 33 of
Funding approvals for

Connecticut Innovation Development Program’

To Foster new high technology innovations, small and A
medium-sized manufacturers can make use of working
capitat loans (at below market interest rates) to
finance the costs of bringing a newly developed product
In addition, the loans may be used

.
g
°

Colﬁrado Electronics Inétitute

The Instityte is*intended to serve as & mechanism for

the development and coordination of, education and

research programs related to the electronics, semi- . °
The Institute will

or research institutions for multidisciplinary
interuniversity, government- un1versity and industry-

. university for electronic engineering technology, pro-

cess control, high-speed microelectronics and system

~design. ‘ 4

iy 4

Colorado

The Science and Technology Advisory Council serves as a
linkage between the academic and research communities and
The council is exploring methods of

assessed incentives and disincentives for universities to
conduct, research on Colorado's needs; has survey contacts
between state agencies and universities; and is planning

a symposium on the future of science and technology in
Colorado.
10'¢
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'Pension Investment Unit, California

The Pension Investment Unlt (PIU) of the Governor's
Office of Planning and Research is working with invest-
ment advisors and fund managers of both public and
private employeé retirement funds to explore means of
investing more capital in- Xu51nesses and industries
nological innovation.

In dddition to bringing together California's lenders
and borrowers for creative financial packaging, the
PIU is working on structural changes such as a State
Constitutional Amendment to allow more flexibility in
investments by public employee pension funds, and a
State insurance or loan guarantee program to enable

. pension funds to purchiase pools of commerc1al/1ndustr1al

loans and mortgages.
Ca]iﬁornia Innovation Development Loan Program

This program will provide innovative financing to

promising technology-based firms for product development.

The recipients of the loans will be small techinology-

based entrepreneurs and scientific/engineering inventors,

Investment in People, Califbrn%a

Investment ihfPeoplefis a package of new programs and
budgetary priorities designed to increase the technical

" competency of California's labor force at a variety of

skill and age .levels. Investment in People includes
$19.6 million to upgrade math and science education in
K-12, $7 million to augment engineering, computer
science, and related basic science-education in the
Universities, and $12.2 million for employment-based
training through community colleges; and $10 million
for job training and placement assistance for dlsplaced
workers and welfare recipients. .

105
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Micro Electronics Innovation & Computer Science

Under MICQQ, the University of California, the State
Government, and industry work together to facilitate,
expand, and enhapce basic and applied.research in
microe]ectronicé&hnd computer science. General policy
directions are determined by a policy bodrd consist-
ing of representatives from the University, the State
Government, and industry, appointed by the President
of the Universi The University administers the pro-
gram and solicjits, reviews and approves all research
proposals. Coré funding i's provided by the State.
Approved research projects are supported by these
funds and by matching funds from industry. State and
industry funds can also be used tq, augment support

for superior graduate students and graduate programs
of instruction.

»

California Worksite Education and«Training Ace (CWETA)

* Under CWETA, employers make a commithent to hire ‘trained
~ ~workers for permanent jobs, and then training programs

are devised in conjunction with local education and

- training institutions, with much of the trainlng taking,

place at the worksite and on thg job. CWETA is designed ~
for both entry-level jobs and*upgrade training for much
higher skill levels. Most of the fpcus of existing
training has been in electronics, machine trades, and
health fields. :
California Commission on Industefal Innovation (CCII)

The overall purpose of the 18-member Commission on
Industrial Innovation is to produce a consensus among
business, academic and labor leaders on the programs
required to maintain California's ecpnomic strength through
industrial innovation. The Commission is organized

through three-subcommittees to examine critical issues
in financing technological innovation, education and

" training ., and improving human productivity.
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. Advanced Technology Deve]oﬁment Center, Georgia NASA/KY Technology Applications Program, Kentupkx

1. Advanced Technology Entrepreneur Development. " Part of nonprofit technical and scientific information
The ATDC will héTp entrepreneurs identify product dissemination network. The progrgm has access to 60
markets, assist them in locating venture capital different data banks. -
-and help venture capitalists in locating high- 3 *
technology opportunities. The ATCD will provide Kentucky Industrial Training, OQut-of-State or United -
assistance in the areas of administration, market- States '

ing, finance, legal aspects and management. :
‘ A trainee must be desighated by a new or expanding

2. Advanced Technology Industrial Recruitment. industry; and must return to Kentucky to provide -
The ATDC will be sensitive to the needed climate training for other employees on similar equipment,
technology support and will make a positive procedures, or processes. The tenure of these out-
Ffort to meet specific needs. . . of-state or U.S. training programs do not exceed eight -
' J weeks, and the trainee may travel to any location decided
3. Assisting Industry in Developing New High-Technology upon by the company and aqproved'by the state agencies.

Products and Alternative Energy Resources.
ATDC will help build technologically-based industry

9 by stimulating the deveJopment of advanced‘Yech- .. High Technology Task Force, lowa
nology product lines in existing companies. The : .
effort will consist of identifying, investigating The Task Force, appointed by the Governor, will con-
and evaluating new ideas through management and duct studies and make recommendations in regard to
technical expertise. . ‘ targeting high technology research and development .

projects in Iowa. These recommendations will be used
_ in State budgeting for the 1983-1985 biennium.
., Venture Capital Information Center, Hawaii L . .

- -

The State Legislature in its 1981 Special Session

passed Act 8, which authorizes the establishment of the
Venture Capital Information Center in this department. ' -
The legislature also appropriated State funds to

operate the center in the current fiscal biennium and

to create the Hawaii Development Fund to provide loans
to investors and developers of new products‘

.

110 C | 11i




ool

.training needs.

. in I11inois communities.

Industrial Training Preéram, I1linois

-The Industrial Training Program is conducted by’ the

IT1inois Department of Commerce and Community Affairs.

% It was designed to encourage high-tech industries to

locate and expand in I11inois by meeting the employer's
The Program offers funding and train-
ing assistance in cooperatlon with local educatlon
facilities. p

In the two years’ of the Program's existence, its staff
has assisted 48 high-tech: industries in their decision
to locate or expand in Illinois. In addition, voca-
tional education schools are taking greater initiative
in creating partnerships with high tech industries to
answer industrial training needs.

High Impact Training Services, I1linois

The High Impact Training Services program is operated
by the I1linois State Board of Education. Its purpose
is to provide funding for locd1 public school districts

. and community colleges to establish initial "high

impact" training programs to meet specific needs of
new businesses and industrial establishments locating
Applications for local
businesses or industries which are expanding their
I11inois operation are also considered. .

Examples of recent training programs which HITS has
funded include copper and brass machinists; radiator
manufacturing; electronics technology; and data pro-
cessing.

Workers for Electronics Project, I1linois

~ This project is funded through the IL Department of

Commerce and Community Affairs, and operated by the
Rehabilitation Institute of Chicago and the Electronics
Industry Foundation. Its purpose is to train disabled
workers in-the field of electronics, then to market
them to Chicago's electronic businesses and industries.

>

!
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“I1linois Solar 80 .o

[ 4

I11inois Solar 80 is a residential pdssive solar con- ' -

struction program designed for I11inois vocational
schools traditionally involved in residential -builing
projects. ‘The goal ofthe program is to promote the
feasibility and construction of technologically-
innovative pa551vgn52¥ar holes. An open solicitation
process, professional training in passive design and
construction, techpical assistance, and promotional .
support comprise the major program components. The -
I11inois Department of Energy and Natural Resources,
conducts the program, which has resulted in the
instruction of 650 bu1ld1ng trades students in 17
vocational schools, and in the constructlon of 18-
‘solar homes in I1linois.

High Technology Task Force, I1linois

The High Technology Task Force was recently created

to attract, nurture, and retain high technology industry
in the State of I1linois. 1Its emphasis centers on
electronics, robotics, and biotechnology. Its objectives
are to strengthen university-fesearch programs in tech-
nology; to offer f1nanc1ng options and incentiVes for
_technological industries in Illinois; de to promote

" the State of L1linois as an-area highly .receptive to

and capable of accommodating high-tech 1ndustry

State Treasurer s Investment Program - SpeC1f1c ‘
Opportunity Program, I11inois

The State of I1linois ‘operates a State "loan system"
to provide funds for the Jocation and expansion of
high technology industries in I1linois. The State
Treasurer is authorized to deposit state funds in a
local bank, which are in-turn loaned to the high-tech
companies.
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The Indiana Corporation for Science and Technology _
-

. A bill has been introduced in the Ind#ana General
Assembly to create the Indiana Corporation for Science
. and Techriology, a not-for-profit.corporation.” The

mission of the Corporation will be to recommend public
policies and to prepare and implenent programs which

will encourage the further development of science’ and .

technology in the educational institutions and-the
industries of the State of Indiana.

. The Board of Directors of the Corporation wiTl consist:

of a total of 24-members, with eight from the private
sector, eight sfrom the publlc sector, ‘and eight from
the egducation and university sector. The Board will
have a Chairman and an Executive Committee, all of
whom will serve without compensation. In addition,
there will be a fulltime, salaried Executive Director
who will coordinate and implement the Board's programs
and activities. o N

Biomedical Electronics Technology, Indiana

This innovative technologlcal—medlcal approach to
biomedical measurement is the only Indiana program

at the technology level combining the life science and
electrical . technology foundations. The program is
offered at Indiana University/Purdue UnlverS1ty -
Indianapolis.

Machine Trades Technology, Indiana

This spec1alized curriculum at Vincennes UnlverSIty is
designed to develop in students the knowledge and

- manual dexterities essential in the construction of

injection mold toollng Graduates -will be prepared to
meet the demand in the plastics industry for th]S
exacting mold making skill. T
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Corporation for Innovatibq Development, Indiana q~7

The Corporation for Innovation Development (CID), a
for-profit entity, provides seed capital to Small -
Business Investment Companies (SBICs), and will .
directly finance high-risk new technology ventures .
that are unlikely to gain.SBIC support. -Private
investors in the CID receive a 30 percent credit on
Indiana tax 1iability for: the amount of their invest-
ment. Similar credits are available to’investors

in those SBICs in which the CID is also an investor.

i The CID itself is exempt from Indiana taxes.

Laser and Electro-Optits Technology, Indiana

Graduates are qualified as skilled technicians in the
emerging technology of laser and electro-optics.

Students learn to install, maintain, and operate :
industrigl equipment that utilizes lasers, electro-optlcs,
and optlcs as principal components. Students are trained

- for jobs in.design support, developmental assistance, sales,

field service and maintenance. From the manufacturing °
angle, they will be prepared for assembly, fabrication,
and testing.

Laser and Electro-Optics Technology, Indiana

When the State Board of Vocational and. Technical
Education approved and _funded the laser program in

1975 at Vincennes Eﬂfvgrsity, the laser was considered
an emerging technology, and our program was second in
the nation as a government pilot program. ~ Since that
time, the laser field has shown phenomenal growth, and
the Vincennes program has become one of several, serv1ng
as a model for other new programs.

o -
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Technological Extension Service, Marylapd

' ) .
Provides technological problem solving to small and
medium businesses in the three western coggties of
Maryland. Faculty resources of the College of:
Engineering are used as backup to field agent.

Currently furided at $70,000 per year with funds
from Appalachian Regional ‘Commission.

. University Research Foundation, Magyﬂand

This corporation, owned by the University of Maryland
Foundation,' serves as a vehicle for the development of
new high technology businessges. :

Technology Development Corporation, Massachusetts .,

Assists small high technology-based companies athieve
commercial success from their innovation by providing
financial assistance. It seeks situations that will
trigger additignal private 1nvestment Specifically
the corporatio will - .

-  Provide debt, equity or royalty agreement
¥ capital .

- Wil only,co-investﬂwith private funds

- Arrange for solely private funding

115
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Minnesota Wellspring

| 4
Minnesota Wellspring, a nonprgflt corporatlon, is a
collaborative project among’ the State's leaders in .
business, labor, education, and government. One-

.third of Wellspring's budget is provided by the-State;

the rest comes from private sources. Wellsprlng S
goals are to increase the number of new jobs in
Minflesota and expand. the State's. technology-based
indust¥§e§ '

Challepge Grant Program, Minnesota ,
Under thls.program, the State would match dollar-for-
dollar any contributiops from the private sector to
three new centers at the University of Minnesota:

the Microelectronics and Informatjon Services Center,
the Productivity, Center, and the Biotechnology Center.

o ’ ~

" Center for Innovation (CFy), Montana

The Center for Innovation (CFI) was established through
a grant from the 01d West Regional Commission (OWRC),
and has been supported by grants from OWRC and the
Montana Department of Natural Resources. The CFI pro-
vides technical and financial assistance to inventors
in Montana, Wyoming, North Dakota, South Dakota, and
Nebraska. Any inventor with an idea for a new product
that can create jobs in these five States is eligible
for CFI's technical and financ1al assistance.



.Technology-based Innovation and Development Fund,
[ Michigan .

The program is intended to fund university/private
sector joint research and development projects in
Michigan. .

A scientific review panel made up of technical,
financial, business and academic experts will be

' established to review ., the whole proposal submitted for

funding.. Criteria included the technical nature of the
project, potential for job creation, need for long-term

. funding, private sector participation, and overall

ot

--and state government officials.

feasibility of the project.

High-Technology Task Force, Michigan

Task force on technology and innovation composed of
universities, private sector, financial community,
This task force was
appointed in January 1981 and has met on a continuous

sbasis since that time to explore and recommend methods
of stimulating high technology development in Michigan.

The group is privately financeﬂ.

Business Development Corporation (MBDC), Michigan

Initial board was appointed by the Governor is early
1981. The MBDC is currently in the organization stage
with a goal to be capitalized initially at $20 million.
The corporation will provide medium-risk financing,
both debt and equity, to small high-technology firms.

118
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Missouri Loan Guarantee Authorit& .

The proposed loan guarantee, designed around the loan
loss reserve concept, will stimulate private lending
to small busi?ésses, emphasizing high growih, high-
technology enterprises. State income tax credits will
be offered to encourage private sector contributions
to the Authority's fund. .

v

High-Technology Skills for Auto Workers, Missouri

, .
General Motors is planning to build a new auto assembly ~ ~
plant in Wentzville, Missouri which will use the latest
in robotics and high technology equipment. In a, coopera-
tive effort the state will establish a high technology
training center for the region and retrain 6,000 auto
workers for the Wentzville plant.

Research Assistance Act, Missouri

The Research Assistance Act will provide State “challenge
grants" which Missouri public colleges and universities
can use to match corporate and other private-sector grants
for research and applied projects. Projects will meet
criteriaffor job creation and for stimulating high growth,
high technology industries in Missouri.

University of Missouri - Robotics Training and Research

.The University of Missouri - Rolla campus operates the

Integrated Computer Aided Mamufacturing program (ICAM).
The program uses industrial robotics to train personnel
in high technology manufacturing design and development.
It also researches industrial and manufacturing applica-
tions of interactive graphics and develops computer
hardware and software for use in computer=aided design.

o

119



v01

¥

(S

Office for Promoting Technical Innovation (OPTI)
New Jersey ‘

The New Jersey.Office for Promoting Technical Innovation
(OPTI) provides assistance to inventors, entrepreneurs

and small businesses in the developrment of new products
with innovative technical aspects. Services provided

by the Office include technical evaluations, marketing
guidance, business planning, and license brokering. Staff
evaluations of project potential result in determination
of services to be:provided. Fees are not charged for
services.

Limited financing is available through direct loans or
royalty financing when OPTI's ‘Board of Directors finds
that "gap" financing for testing, development, produc-
tion or marketing would significantly alter the pros-
pects for success. The participation of third party
lenders or investors is typically a condition of
financing; however, OPTI's lending activity has been
lTimited to five transactions of an average $20,000 with
a four-year term. Given both financial and technical
‘resource constraints there has been some tendency for
the Officé to encourage licensing arrangements rather
than new business financing.

-

Patent Development Program, Nebraska

The Nebraska Department of Economic Development's
Patent Development Program is responsible for the
administration and commercialization of patents owned
by the State of Nebraska. : : )

The Departﬁent contracts for research on a projeét-by

7 project basis, principally with the University of

Nebraska and/or State Colleges. Any successful results
of the project research are then commercialized. Monies "
accruing to the program in the form of royalities and/or
Ticensing fees are reinvested in additional contract
research projects. ., -

-

B

“entrepreneur's needs.

‘entrepreneurs and ventu

Technology Innovation Center (TIC), New Mexico

The Technology Innovation Center, established-as a private
nonprofit corporation, facititates the development of new,
technologically innovative businesses in the State and
trains traditional and non-traditional students in
entrgpreneurship. University students and faculty at the
Center assist entrepreneurs with business plans or
engineering and production plans, depending-on the

As a result of the Center's first
year of operation, six to eight new businesses have now
incorporated in the State. The Center, in collaboration
with the State Departments of Energy and Minerals and
Commerce and Industry and the Los Alamos and Sandia
laboratories , sponsored a workshop on financing technologi-
cal innovation in New M¢xico which was attended by 100
apitalists from around the

o

country.

Technology Programs at Albuquerque Technical Vocational
Institute and Other technical two-year training programs,
New Mexico '

The technology program at the Albuquerque Technical .
Vocational Institute (TVI) prepares abeut 470 students per
year for careers as advanced technicians. Students may
receive training in digital circuitry, all phases of
advanced electronics; lasér electro-optics, fiber optics,

. advanced computer programming, electromechanical tech-

nologies (including robotics), hydraulics, electronic
communications (including microwave technologies). TVI
works closely with industry to assure that its training
matches industry needs. .Mean student age is 27, and many
students already have other degrees before entering the °
technology. program. )

: 12§



601

¥

Scie

'-The

sign

“duti

-

nce and qug:ology Foundation, New York

new legislation reconstituting the Foundatlon was
ed by the Governor on June 9, 1981. The following
es were assigned the Foundat1on which provided a

framework for programs already initiated by the fournda-

tion.

1.

To fbster and support scientific and tephnolobical 'Y
research, development and education in the state,
through contracts or other means.

To sponsor and conduct conferences and studies and
issue periodic reports relating to scientific and

technological research, development and education

in the state.. :

To review the technological development potential
of various regions of the state and to cooperate
with and make recommendations to the legislature,
state agenc1es, etc.

To assist small and emerglng science and technology
orleaafd “businesses in applying for federal reséarch
gran®?and state or federal procurement contracts.

To collect and disseminate information on financial,

-technical, marketing, management and other services

available to.small and emérging science and technology

oriented business on a free or for hire basis.
VaaaN

, To identify emerg1ng technologies which provide

s1gn1f1cant promise for the development of job-
creating businesses.
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Corporation for Innovation_Development, New York

The basis of the CID economic development program is a
statewide strategy aimed at improving the economic base
of the State ‘as a whole through the advancement and
support of those technology-based new business ventures/
start-ups judged to have new/increased job development
potential. The CID is located with the Science and .
Technology Foundation and is capitalized with State and
Federal funds. Ventures supported may include start-up

- enterprises or new product/process development ip existing

businesses. Generally, the CID seeks to provide financial
assistance to young énterprises (undgr 5 years old and
typically undercapitalized), small enterprises {with less
than 250 employees, preferably in the 1-99 range) and
Tocally-controlled enterprises (with the likelihood of
long term commitments to an area).

&

Corporation for Innovation Development, New York

Investments will generally be in the $50,000-$100,000
range. Foundation CID program assistance may be in
the form of debt financing, near-term equity financing
(with royalty payback return) or a combination of the
above financings. Investment proceeds, when leveraged
with conventional financing, may be used for any of
the following or combinations thereof, working capital,
acquisition of technical apparatus and facilities, and
research and development. o

Center of Industrial Cooperation, New York

This center is the vehicle for communication between

the techno]og1cal industrial and university sectors. It .
is instrumental in arranging cooperative research pro- ,
Jects with 1ndustry, identifying conSUltants and fac111£1es
for industrial’firms and organiz1ng technical education

\nrgg::ms for special needs in lndustry . .

123 N
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Improving Science and Mathematics Educaiion,
North Carolina

s %

1
2.
3

. - N.C. School of Science and Mathematics
Improving Sciencg and Mathematics Instruction in ~ 1.
*all elementary and secondary schools

Cogrmnity Colleges and Technical Insitutes

School of Science and Mathematics. A residential

high school for students with very high aptitudes

in science and mathematics. Purpose is to

(1) train and inspire those students in residence

to become future leaders of science, and mathematics
instruction in all elementary and secondary schools

in the state. Now in its second year, 300 students.

are enrolled. No more than 900 will be in residence 2.
when the school reaches full capac1ty, with about

.15 percent from out-of-state.

Improving S % Min A1l Schools. The Department of

Public Instruction, working with the Board of

Science and Technology and the School of S$cience 3.
and Mathematics, is devising means of improving

science and mathematics instruction in all elementary

and secondary schools by improving the qualifications

* of teachers, hy mobilizing community support, and by

upgrading the quality of the curriculum.

Community College System. The system consists of

58 community colleges and technical insitutes, with
approximately 600,000 individuals enrolled each year.
The system has been ®eorganized and its budget
strengthened to give greater emphasis to vocational-
technical education and to better enable each
institution to meet the technical training needs of

Cindustrial firms within its area. ;

W N =

LY

North Carolina Board of Science and Technology
Microelectronics Center of North Carolina ~
North Carolina Biotechnology Center

Board of Science and Technology: Consists of 16

scientists, engineers and public and private officials
with the Governor serving as Chairman. Functions a$
a "nerve center" connecting the research institutions
and organizations of North Carolina with state and
local government agencies and with the private

sector. Develop strategy relevant to the entire
process of technological innovation and associated

‘relations between state government -and research

institutions, private industry and local governments.

Microelectronics Center: A cooperat1§e program whereby

six research institutions share -highly extensive,
sophisticated microelectronics.resedrch equipment for
both research and -educational purposes. Designed to
guide microelectroqics program of the state.

Biotechnology Center: Designed to assist major re-

search institutions in North Carolina in developing
a very strong research and education program in
biotechnology, and  in developing essent1al working
relationships with industry.

" o
. 3D



Direct Loan Program for “Future Oriented Industries"
Chio '

Along with tax-exempt bond financing, ODFC has a
separate direct loan program targeted specifically

- to "future-oriented industries". In practice, this
has meant an emphasis on technology-based firms, with
the largest concentration in companies specializing in . . e
instrumentation. The loan jprogram finances fixed . : .
assets only at an interest/rate of 2%. During its
three years of existence, the program has made over
fifty loans totaling about $50 million.

B

Pennsylvania Science and.Engineering Foundation

:%ENNTAP, Pennyslvania ' In 1967 the Pennsylvania General Assembly created the
_ . ' Pennsylvania Science and Engineering Foundation (PSEF)
In 1965, the Pennsylvania Department of Commerce and within the Department of Cdinmerce. Through grants,
© the Pennsylvania State University jointly created the . PSEF provides "“seed money" for new and innovative research
= Pennsylvania Technical Assistance Program (PENNTAP). programs, finances projects which show promise of benefit
~ PENNTAP is primarily a technology transfer group which to the Commonwealth and its economy and funds research
provides technical specialists to solve problems. - . programs emphasizing applied engineering contributions
PENNTAP helps business and industry in Pennsylvania to the solutions of current problems.
solve technical problems by supplying technical informa- ) : _
tion and offering suggestions and ideas on ways to- ' N
improve products and operation. Subject areas include MILRITE, Pennsylvania
energy, environment, industrial technology, and health S . : '
and safety. From 1972 through 1979, PENNTAP has MILRITE is the acronym for "Make Industry and Labor
responded to almost 13,000 requests for problem assis- Right in Today's Economy". The Council is a quasi-
+ tance. o public, independent agency of top-level business, labor
' and goyernment officials. Its objectives are to explore
Governor's School of Science and Technology, Pennsylvania - and initiate ways to more communication channels as well
PR . as to seek means of eliminating unnecessary present and * -
This special high school'will-offer exceptional stadents future obstacles in .the path of restoring a sound state-
the opportunity to develop their potential in math and - wide economic and job base. . '

. science, and to train for high technology jobs. . '
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Governor's Task Force for Study of Technology Corridor
Development, Tennessee )

. A special -Task Force of selected industrial and business '

leaders and ciVicly-active professionals and other
citizens has been appointed by the Governor to supply
to the State related to the development of a high
technology area of Tennessee. This group is served by
support personnel from the Department of Economic and
Community Development and TVA. With an operational

dget provided by the State, the Task Force is studying
‘ennessee's national competition for such industrial,
and business growth, existing high technology industrial
and business needs, the research role potential of .
selected state and private universities and the crijtically
1mportant factor of technical training requ1rement9

Tennessee Comprehensive Education Study Task Force.

This effort is an out growth of cooperation between the
State's General Assembly and the Executive Branch to

study selected basic public educational issues.in
Tennessee. Of paramount importance to the mission of

this body is the organizational structure for develop-
ment and delivery of vocational/technical education,
including governance. Extensive involvement of educators,
lay citizens, industrial and business leaders, and
legislators is currently employed to assure ‘appropriate
relationships between programming and current and emerg-
ing industrial and business employment needs.
report of findings is scheduled for late §?82,

A

. and Community Development.

Preliminary

Innovation Center for Enterprise Development, Tennesseg

As a 1974-75 product of planning of -the Energy .

' Opportunit1es Consortium, the Center became operafional

in 1980 through joint funding support of the Appalachian
Regional Commission, TVA (non federal sources), private
sources and (in 1981) the State's Department of Economic
With minimum personnel, the
Center assists individuals with innovative ideas through-
out a range of servicks, including, but not restricted .
to, patent acquisition, business plan development, intro-
duction to venture capital sources, and acquisition of
commercial loans. A prime thrust is in the area of

high technology.

Center for Nuclear Studies, Tennessee

The Center of Nuclear Studies was approved in 1971 follow-
ing approval of its concept by the Southern States Nuclear
Board:—¥The Center became operational in 1974, and currently
delivers employee screening and technical trainlng services
to fifteen (15{ major utility firms in fifteen (15) states.
Its operational budget of $5 million is derived solely

from service contracts, with in-kind support provided by
Memphis State University. Selected research and tech-

nical assistance contracts are also fulfilled in completion
of the Centew s mission.

High Technology Initiative for In-State Development and
Recruitment of Sophisticated Growth Industry, Tennessee .

This project represents a major high technology initiative
in Tennessee to harness resources for in-state development
and the’'recruitment from outside of sophisticated growth -
industry. A major focus is on higher wage-paying research

and development and manufacturing, to include electronics,

computer science, aerospace, medical, energy and national
defense. Another specific goal includes the creation of
mechanisms for identifying, providing technical evaluation{ _
and helping. find venturg capital sources. -

L8
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 Task Force on Technological Developﬁent, South Carolina °

In June of 1981, Governor Riley appointed a Task Force
to develop an approach for South Carolina to take in
stimulating technological development.
is composed of*university. presidents, business leaders,
state commissioners, members of the Legislature, and
the Governor's staff. It is currently exploring re-
search capabilities of public and private universities
and types of industrial research conducted by busi-

_..messes in South Carolina.

~Science, Engineering and Technology Advisory Service,

Virginia

The Advisory Service has surveyed Virgihia's scientists
and engineers with a view to finding ways of mobilizing
this pool of talent for state programs.

. . i . .
University-Industry Research Program, Wisconsin

“University of Wisconsin scientists and engineers engage

in research and development projects funded jointly by

industry and government, to advance the frontiers of

new technologies and develop new commercial products
and production processes. :

A related program is Wisconsin for Research, a nonprofit

corporation that works with the university and industry

to promote entrepreneurship in new techn

ion, which is developing a research/industrial

Cooper
A1l profits from

park near the University in Madison.

RDC's activities are given to the University for research

programs.

150

The Task Force’i

) gies and pro-
duc and its for-profit subsidiary Research Development

B L T T O, .

Governor's Committee-on High Technology Training and
Advancement, Washington .

The Governor is forming a Committee ongHigh Technology
Traiging and Advancement. The Committee's responsibili-
ties include: '

Evaluation of« the state's current high technology educa-
tion, training and technical assistance capabilities.

Identification of workable prdgrams that can, be used
to encourage high technology growth.

Identify tratning and technical resource barriers to
high technology development. :

Submit to the Governor and legislature, recommendations
for legislative programs, innovations, etc., for the
1983 session. )

»

Staff support for this effort will be brovided throughs

“===="the Washington-State Department of Commerce and Economic

Development. .

Washington Research Foundation

The Foundation, funded primarily by private.industry
sources, was a direct out growth of the Governor's. High
Technology Transfer Task Force. The purpose of the
Foundation is to fingAnce gpplied research and develop-
ment into new technglogy-based products.

131
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« APPENDIX I

Recent Initiatives by N‘eighboring States
~ to Promote High Technology Industries



R L Ll I |
ssplus ]
Yctober

- mrn-nl
{F-
—e
O —————
O———————
SN
R

F

) GNP 8
RIGFATR \&aq-'m;v'@.,;:
I

and plasli? .

* iy expand
Human Re-

R AT IRERAR e SRR N

NI S

posIton will

a manage-

i program,

¢ design of
Juctvity.
0 years of
snd training -
w4 conduct-

compensa-
T benents.

WD

YA E e B

AL B

WAL TR T

n
H
P

> T

R

the industnal
| business. We

wive individaal

J degree s oot
A stsble work

’ beatenn and/ot
| Coanary.

F

|

’

|

= N

q - (814) 452-5850

A P T
AThL
AN

Amencan Stenhzer Company

-

"+ Erle, PA. 16512

*

2424 West 23cd SL
A Equal Opportunity Employer M/F

. " bt e fovrd " .

4 ’s /
o

NSTRY

#3t%)15cr ANAGER

Seint Vincent Haatth Center, 8 $12-bed short-term advanced
teaching hospital, has an immediate opening tor 8n experienced
Construction Projsct Manages to sccept fult responsibiity for &
MAjOr construction project.

The Project Manager wit coordingte aft functions i support of
the expansion including frchiectural, engineering, and con-
struction management. Roports dwectly to CEO. Excellent sal-
.8fy and benefits, including relocation expenses. -

Please submit resume, In conhidence, t0:
Richard C. Unse. J.
Director of Personnel
SAINT VINCENT

HEALTH CENTER
. PO.Bex740
frie, PA 16344
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*  Equal Opportunity Emplayer M/F
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COMMERCIAL
- LENDING

A leading regivnal bank in the Midwest has a growth
opportumity available for an experienced Commercial
Lender.

We are seeking an individual with a minimum of 2 years
banking experience who has been exposed to formal credit
training. A related coll::lf: degoee is required, with a MBA
helpful Supenisory skills and the ability to travel would be
corsidered pluses. -
This position offers excellent growth potential and an
. sttfactive salary and benefits package. Send resume in
calidence to: , T

- Box M0-376
© The Wall Street Joumal

Equal Opportunity l-jmpIO)-cr

»

MARKETING AND
'SALES MANAGER

Opportunity 1o plan and implement in-the field a

marketing and sales program for a meii
ticket, mechanical product line. ?3

If, you have dealt with a field representative
network and have knowledge of the hardware,
construction and Rard good rental markets, our

1
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DA/, |
BOMINISTRATOR.

The Cleveland Electric lluminating Company, an electric -

utility serving Northeast Ohio, is seeking an individval;
preferrably with a degree 1o provide total technical sup-
port in the data base administration area. Candidates -
must have 3-5 years of experience in monitoring and
tuning of data bases, physical and logical design, data
base back-up and recovery, and documentation and
procedural development. IBM data dictionary desirable.

" Salary commensurate with experience and quabfications.
Excellent benelit package. Will pay relocation expenses.

interested candidates MUST forward resumes complete
with salary history. No telephone calls will be accepted.
Please lor)vard resume to:

Doris H. Holland
CLEVELAND ELECTRIC ILLUMINATING COMPANY
) P.0. Box 5000
Room 203 .
Cleveland. Otvo 44101 .

An Equal Upportanity Emgloyer
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SCIENCE AND TECHROLOGY EXECUTIVE

A Midwestern state seeks A strang executive to be the permanent
<taff director and leader of its newly formed boatd of soence and
teschaiology. ’
»

This executive will be ces pronsat be fer the dosiin and manageniont
of programs to cagry out the st of the buard He wall wopaare
talent and resources from the public, pavate and cduciion sectors
« to encourage and hnplement the (L-\'elupmcnl of scoience and
technology in the state; he also will prepare public statements and
policy proposals for the board and for the Governor.

The executive will have the challenge of working with a broad
array of institutions: federal, state and local government; univer:
sity Taculties, administrators and regents; and chief exceutives ig
small or large companies in the priviate sector, espeaallystechnol-
ogy-related qrganizations.

A PhD) degree, preferably in an enginecring scicnce. and experience
in the privae business sector are desirable. An attretive salary
is offered. . ,

Replies will held in:strict confidence by the Sclection and
Screening Cf‘miuee. . . U

Please replyfto: -

Bos M0-312, The Wali Street Jowsnal

An Equal Oppartunity Employers

-
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Our Chicago ba®d firm is a three division manulacturer in the
primary metals industry. We can offer an exceptionat
‘opportunity to a professional data processing manager witha ..
minimum of 10 years experience, $ years of which hasbeenina
management position. You must possess a BS degree and be
able t0 function with a minimum of direct supervision and be? '
results oriented with proven people ynanjgement ability.

This challenging posigjan offers a System 34 environmemt
utilizing RPG 1t prograffiming. You will manage a staff of
employees and repont directly 10" the VP of Finance in our

erowth Oriemcd'énd dynamic company. Please send resume

0N e oemtnnd
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DES MOINES, lowa

(AP) — A state task
force says Iowa has

many of the ingredients '
necessary to support

high technology in-
dustries.

David Swapson,
director of thtzelowa
Development ¥om-
mission and chairman

of the task force, says -

the state aiready has
some-:high technology
industries.

But he says there are
changes Iowa can
make that can help
existing industries
make useof new
technology and attract
new high technology
firms to the state.

High technology in-

- dustries are ones that

make practical
applications of scientif-
ic advances’— a firm
that develops practical
uses for lagser beams,
for example.

Some parts of the
country have been

~ remarkably successful

in attracting large
numbers of high
technology firms. Many
are concentrated in the
“‘Silicon Vaftey’ of

Southern California or~

the “Golden Triangle”
near Durham, N.C.
Thoseareas,
Swanson said, have
been developed for
years and Iowa is just
one of many states now
trying to get in on the
action. S

3

y

Despite competition
from other states,
Swanson said lowa has
many strong points
that make it a natural

- location for such’in-

dustries.

“Every study says
the Midwest Is a natu-
ral for high technology
because of our high
educational base and

our lower cost of doing

business. It's a natural
attraction for us,’” he
said.

Other parts of the
country where such
industrijes: are con-
centrated generally
have strong research
activities 4t un-

iversities, good air .
transportation, favor-

able environments for
scientists and availablg
land. .

* “We think 've got
all those,” he shid.

The task force ofi-
ginally believed that
two sites in the state
were the most logical
onesforhigh
technology industry —
the area between Cedar
Rapids and Iowa City,
home of the University
of Iowa, and the area
between Des Moines
and Ames, home of
lowa State University.

But now, the task
force belleves no part
of the state should be
overlooked, Ssanson
says.

Study finds Towa
‘ripe fortechnology

several communities
that due to telecom-
miunications, high
technology firms don't
.have to be near un-
iversities,’ he says.

Not all types of
technology will flourish
in the state, 8wan302
said. The task forc
has singled out two that
hold promise for
creating jobs in Iowa —
biptechnologies, in-

ding animal science,
plantscience,
pharmaceuticals and
drugs for both animals
and people, and
applications of
microelectronics, -such
as in the medical
equipment field.

~

- “We've had it called )

to our~attantlon bv .

«
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